A PURE WATER SUPPLY 
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AMPAIGN promises are rarely 

election year... | 4 
can count on pure, safe water if . 
% Proportioneers % Heavy Duty 


Feeder to hypochlorinate your w 


ee and is easily adjusted to feed any chemical at 
ines rates up to 7’ g.p.h., against pressures to 85 
p.s.i. When cross-connected to the starting switch 
of the water pump motor, it provides fully auto- 
matic treating in exact proportion to flow. Be- 
cause of its extremely simple, rugged construc- 
tion, the Heavy Duty Midget does not require a 
skilled operator. In thousands of communities 
where it has been chosen for the important job of 
making drinking water healthy this “little red 
pump” has an outstanding record cf perform- 


ance. 





Now available from stock — see your local repre- 


, 4 sentative or write today for Bulletin HDM-2. 
iN ~ A a 2 


$7 PROPORTIONEERS, IC. % 2° 
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HUBER 3-WHEEL ROLLERS — 


Automotive type, built in sizes 
from 5to 12 tons. A fast, econom- 
ical and powerful machine. 
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HUBER MAINTAINER 


A versatile machine that also 
* serves as a bulldozer, lift- 
\ loader, patch roller, snow- 
\ amt or rotary broom. 










HUBER j 
TANDEM ROLLERS’ ~ 


Variable weight offer- 






ing maximum maneu- 
verability, Built in sizes 
- from 3 to 12 tons. 
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SEND FOR BULLETINS 
describing the Huber Rood Machin- 
ery in which you are particularly 





interested Write us today! 





MFG.COMPANY © MARION, OHIO, U. S.A. 
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ROAD ROLLERS 
AINTAINERS 
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When Trouble-Free, Low-Maintenance, Clog- 
Proof Pumping of Sewage is Needed, 


Flush-Kleens are Specified 
z yueall Clog as Solids 


Do Not Pass the Impeller 





“Flush-Kleen” pumps provide automatic, trouble-free 
service in sewage lift-stations. They require no man- 
ual attention except periodic lubrication and inspec- 
tion and no labor is required for disassembling and 
cleaning clogged pumps as with other types. 


















Another factor which greatly reduces maintenance 
requirements is that “Flush-Kleens” have less of a 
wear factor than other pumps. This is due to the fact 
that the impellers handle only strained sewage. No 
solids pass through the impeller to cause excessive 
strain and wear on impeller, shaft, bearings or 
motor; pumps remain in balance and operate eco- 
nomically with little attention. 


“Flush-Kleens” operate alternately 


—_, 


a 
q 





Filling Wet Well 


* Sewage flows through inlet pipe. 
* Coarse matter is retained on strainer. 


Duplex “Flush-Kleen” Sewage 
lift Station at Braintree, Mass. 
Each pump discharges 400 





G.P.M. against 65 ft. head. * Strained sewage flows through idle pump 
— to wet well. 
Pumping ° 


* Strained sewage is pumped from wet well. 
* Coarse matter is backwashed from strainer. 


* Special check valve closes; sewage and 
coarse matter are pumped to sewers. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 
2348 WOLFRAM STREET age CHICAGO 18, ILLINOIS 
Swing Diffusers, Stationary Diffusers, 


Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors. 


Flush-Kleen, Scru-Peller, Plunger, 
Horizontal and Vertical Non-Clogs, 
Water Seal Pumping Units, Samplers. 








Vol. 79 PUBLIC WORKS No. 6 
Published monthly by PUBLIC WORKS JOURNAL CORPORATION, 310 East 45th St., New 
York 17, N. Y. Subscription Rates: U. S. A. and Possessions, $3.00. All other countries, $4.00. 


JUNE, 1948 

















4 PUBLIC WORKS for June, 1943 


Pu 
LEADING THE POWER PARADE 
at the AR®bA. Road Show 
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A t this greatest of all road shows you'll see in Chicagg be a show in itself! It will occupy 
International leading the power parade in the 80,00Q@Mquare feet of space and spill over into 
earthmoving and roadbuilding industry! ap@Additional 90,000 square feet occupied by n' 
Everything in the International Industrial ternational’s allied equipment manufacturers. re 
Power line will be shown .. . everything from ere International will show you the power and St 
giant TD-24 crawlers with matched equipment equipment that will do your jobs most economi- - 
down to the Industrial CUB with side-mounted cally and fast. Se 
mower. You won’t have to go outside the Inter- And your International Industrial Power Dis- De 
national Industrial Power exhibit to see all the tributor is ready to supply your needs in power, = 
modern roadbuilding and earth moving equip- equipment, accessories and service. Pr 
ment you need! Industrial Power Division Ce 
International Harvester’s part Jf INTERNATIONAL HARVESTER COMPANY . 
a) of the Road Show at Soldier Field 180 North Michigan Avenue Chicago 1, Illinois . 
| 
_ SEWE! 


INTERNATIONAL 


HARVESTER 
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CHICAGO 


JULY 16-24, 1948 


INTERNATIONAL,, 


CRAWLER TRACTORS + WHEEL TRACTORS DIESEL ENGINES »- POWER UNITS 
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» BLIND 
DIGGING 


wastes TIME and 





FISHER 


M-SCOPE 


Pipe & Cable 
@ Finder 


Seen locates pipe 
bends, dead ends, 
service stubs, and traces the exact 
course of buried pipe and cable 
lines up to 12 feet deep, with pin- 
point accuracy. This inexpensive 
electronic device eliminates time 
and money wasted on exploratory 
digging. 


FISHER UP 
M-SCOPES $14950 DEL. 


Send for FREE Booklet 
16 page oper- 
ating manual 
describes M- 
SCOPE and 
many of its G; 
profitable 
uses. 





THEe py 
a “SCOpe 









Fisher Research Labora Inc. 


PALO ALTO - CALIFORNIA 
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Save Costly Replacements 


2 
If the underdrain and ventilation system is not right. 
you cannot get the best results from a trickling filter. 
Once in operation it is hard or impossible to inspect the e 
floor. It is costly to repair or replace it. So you will do 
well to use only the best. Use Vitrified Clay Filter Bottom 
Blocks made by members of the Trickling Filter Floor o 
Institute. 
These specially designed blocks have been specified by 
leading engineers for more than 20 years. They will not * 


clog. They allow plenty of air to circulate through the 


filter medium while sewage flows down. For life-time d bY 


durability, specify Vitrified Clay Filter Bottom Blocks on yé 
your next trickling filter. Write for new Trickling Filter 0 


Handbook. 
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Check these 
advantages: 
EASY TO LAY 
WON’T CLOG 
PROVED BY US 
RESIST ACIDS 


NATIONAL FIREPROOFING CORP., Pittsburgh 12, Pa. BOWERSTON SHALE CO., Bowerston, Ohio 
AYER-McCAREL-REGAN CLAY CO., Brazil, Ind. METROPOLITAN PAVING BRICK CO., Canton 2, Ohit 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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The Editor's Page 


Don’t Miss the 1948 Road Show 
Next Month 

Many engineers will join with us in a hearty wel- 
come to the Road Show. It is nice to have it back with 
us again after an absence of several years. Yet that 
absence may give us the perspective from which we 
can view more competently its accomplishments in 
years gone by. Our own belief is that it has been one 
of the, if not ¢he, outstanding influence for better 
roads. It has done this not only by putting on a good 
“show” in the matter of equipment, but also by really 
top-notch work with highway engineers. 

At the Road Show will be shown the newest and 
best of post-war roadbuilding equipment. We learned 
many lessons during the war and these are now: being 
made available to the industry through improved 
equipment, more powerful, adaptable to a wider range 
of work, and able to do the job either at a lower 
cost or with less dependence on manpower. We are 
learning slowly that mechanization is essential for 
building and maintaining our highway system. We 
will learn much from what will be on exhibit there. 

The Road Show has always been a spectacle that 
has been good for lots of publicity. It has helped to 
weld together the many groups whose primary objects 
have been more roads and better roads. But we be- 
lieve that the technical sessions and the work done by 
outstanding highway engineers in developing and 
standardizing better construction methods, better 
equipment and better materials have been of even 
greater value to the industry than has been the pub- 
licity and education that, nevertheless, has been so 
necessary. 

Behind all of this has been Charles M. Upham, 
and he has done a fine job. The 1948 Road Show 
will help to solve the problems of building more roads 
with the money now available, of maintaining those we 
now have, and of producing more satisfactory and 
travelable streets and highways—vitally needed by 
this country for both peace and war. As such, no one 
can afford to miss it. 





Trying to Get Engineers 


A survey by the AASHO shows that only 511 of 
the 2883 civil engineers being graduated this spring 
from 116 leading engineering schools are interested 
in entering highway work. Highway departments 
have been short of engineers for a long time, and 
the same is true of most every other governmental 
organization utilizing engineers. In part, this is due 
to the reduction in engineering graduates during the 
war, from which recovery cannot be expected in full 
for several years yet. In part it is due to the fact 
that engineers have not been considered as worthy of 
fair pay as the ‘lawyers and doctors employed by 
these same governmental organizations. Industry, 
Which has been quicker to appreciate the values that 
engineers can contribute, and more flexible in its pay 
schedules, has not been so seriously hit. It is of inter- 
est to note that the Public Health Service, which is 
about the only governmental organization that gives 


even a tolerably fair deal to sanitary engineers, has 
recently issued an attractive booklet describing the 
advantages of a career with that organization. 

The engineer is a professional man and is entitled 
to consideration on that basis, and to pay and op- 
portunities equal to those of other professional men. 
When these facts are fully realized, the opportunities 
for engineers in government should improve. 


1g 





Increasing Suburban Population 
Brings Many Problems 


“Instead of the familiar pattern of rural development 
and an occasional improved subdivision,” states the 
Board of County Road Commissioners of Wayne 
County, Mich., in its 1947 report, “there now exist 
communities of extensive character, consisting of street 
after street on which homes have been built on almost 
every lot. A start toward providing public improve- 
ments, such as water supply and sewerage, has been 
made in some instances through the combined efforts of 
the townships and of the sewer and water departments 
of this Board. The chief problem, however, that 
affects maintenance of roads and streets is that of storm 
water drainage. As development of the county areas 
progresses, this problem becomes aggravated. Practi- 
cally every land improvement that occurs increases the 
run-off to the rivers and streams or restricts their chan- 
nels. Areas that formerly absorbed a considerable 
amount of overflow in times of high water have been 
eliminated and are now contributing additional loads 
to the streams. ... It is believed that the only perma- 
nent solution to this problem is the establishment of an 
adequate storm water sewer system. It is realized that 
this will be an enormous undertaking and cannot be 
accomplished quickly ; but it is evident that a start will 
have to be made before long which will lead to relief 
of a more constructive and permanent nature than the 
cleaning and deepening of ditches.” 


Phooie! 


An editor, we suppose, should be patient, gentle 
and hurt no feelings. Maybe so; but once in a while, 
despite our good intent, editorial feelings do get 
ruffled. Of late, it seems, we have had an increasing 
number of letters on very minor matters which are 
signed “by direction of.” In the army, the good old 
“by command of” may be necessary or desirable, 
because there is a definite chain of command and 
responsibility ; and anyway, the army has always op- 
erated that way, and it’s about hopeless to get them 
to change old-time practices. But in civilian affairs, 
such methods do not seem to have any place. Good 
administration consists of providing such leadership 
that everyone in the organization works toward the 
common goal, utilizing their individual abilities within 
the general framework of the program. It seems to 
us, though we may be wrong, that an unusual propor- 
tion of these letters come from health departments. 
Anyway, phooie on the practice; it’s childish and 
shows an inferiority complex. 
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..- 10 RESTAURANTS, HOTELS, 
GROCERY STORES, ETC., IN 
YOUR TOWN... 


Before long the flies will be coming to restaurants, 
hotels, grocery stores and every place in your town 
to open refuse where they can feed and breed. They’ll 
stay and multiply . . . spreading contamination and 
disease. 

To meet this threat, many sanitation minded cities 
have installed the Dempster-Dumpster System of 
detachable truck bodies handled by a single truck. 
Bodies are placed throughout the business district, 
factory areas, schools, housing areas .. . in fact, 
wherever bulk trash or refuse accumulates. Once 
rubbish is placed in the body and the door is closed, 
no flies or rats can contaminate it . . . no wind or 
domestic animal can scatter it... fire hazard is com- 
pletely eliminated. As the bodies are filled, a truck 
hoisting unit makes scheduled collection rounds, 
picks up each loaded body in turn, hauls it 
dumps it and returns the empty to its original posi- 
tion. It’s as quick and simple as that . . . only one 
man, the driver, handles the entire collection opera- 
tion with the hydraulic hoisting unit. 

In addition, the Dempster-Dumpster System guar- 
antees tremendous savings in operational expenses. 
Remember that one truck hoisting unit with several 
bodies does the work of 4 or 5 conventional trucks. 

SHOWN AT RIGHT: Hoisting unit with 10 cu. yd. body, 
preparatory to pick-up operation. Center: Body in 


carrying position. Bottom: Body in dumping position. 
Note how drop-bottom forms chute to guide trash. 
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DEMPSTER BROTHERS, Inc., 968 Dempster Bldg., Knoxville 17, Tennes 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 
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Outstanding... 


The Fairbanks-Morse Model 38 Opposed-Piston Engine! 


The Model 38’s advanced two-cycle Opposed-Piston design 
eliminates 40 percent of the working parts of the ordinary 
Diesel engine. The Model 38 has no valves, no cylinder heads 
—produces up to twice as much horsepower per foot of floor 


space! For heavy-duty service as the main engine in small plants 
or a space-saving unit in larger installations, consider the basic 

For Diesel Engines ... advantages of the Model 38. See your Fairbanks-Morse Diesel 
specialist for full particulars . . . 


Fairbanks, Morse & Co., Chicago 5, Ill. 


FAIRB ANKS-MORSE DIESEL LOCOMOTIVES + DIESEL ENGINES 


STOKERS « SCALES « MOTORS ¢ GENERATORS 
PUMPS * FARM EQUIPMENT * MAGNETOS 


A name worth r emember ing RAILROAD MOTOR CARS and STANDPIPES 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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of of 2 ee © 
sets Ww, \ Ei —theerte —_ od . 

i Q(T —_ A. L. Tholin, head of 
, eee tt) it! Chicago's Advance 
VER since Mrs. O’Leary’s cow kicked up the big fuss Sewer Planning Divi- 
back in 1871, Chicago has been growing. From a 
population of less than 300,000 on the date of that 
terrible disaster, the famous Windy City has marched a =o es the staff thet ts cont 

along to a hefty 3,500,000. “si endl ‘é > 
* ing out the plan for 


sion, has a whole floor} ' 


of a loop building for 


Vitrified Clay Pipe has played an important role in 
this past expansion, and in hundreds of current devel- 
opments. For engineers know that Vitrified Clay Pipe 
is the only sewerage and drainage pipe impervious to 4 Pose 

. : : os a . $58 million. 
the action of corrosive materials, acids, ground and Rt 
sewage alkalies. In all the history of Chicago’s building, 
there has never been a single instance where Clay Pipe 
bas worn out! If you need specific information on 
Clay Pipe, write the details to the office nearest you. 


sewer expansion shown 
here. First project calls 
for expenditure of 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 


522 First National Bank Building, Atlanta 3, Ga. 
1105 Huntington Bank Building, Columbus 15, Ohio 
111 W. Washington Street, Chicago 2, Illinois 
703 Ninth and Hill Bldg., Los Angeles 15, California 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 
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Is GRIT REMOVAL 
Your Problem? 


Why let grit plug your pipe lines, 


ine, 1948 






a 
4, 


wear out your pumps and take up 
valuable space in your digestor? 


Get in touch with our nearest 





branch office, and let our sanitary 
equipment engineers help you 
solve your problem. They are in 
a position to outline a method 


and recommend the right type of 


equipment — for instance: 











head of 

\dvance 

1g Divi- aes ‘ 

ole floor 

ding for 

is carry- For the removal of a clean, washed grit 

plan for with a low putrescible content. The col- 

ae = lecting and thorough cleaning operation 

ect calls 

me a makes further handling unnecessary. 
In addition to grit handling and washing equipment, 
Link-Belt Company manufactures a complete line 

me of equipment for water, sewage and industrial waste 

= treatment such as Straightline and Circuline sludge 


& collectors, screens, mixers, scum breakers, aerators, 


ig es . oY 3 f ie Fi 
TRITOR SCREENS & dryers, power transmitting, elevating and convey- 


ing machinery. Send for catalogs. 


For the removal of screenings and grit at 


small sewage treatment plants where grit LINK-BELT COMPANY 
: : Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
creates a problem during storm flows. With San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities 


the Tritor Screen, one mechanism accom- 
plishes removal of both grit and screenings. 
A grinder may be used to shred the screen- 
ings when no grit is received, and during 
Storms, the grinder may be by-passed and 
grit and screenings disposed of by fill; SCREENS - COLLECTORS: MIXERS ‘AERATORS 


burial or incineration. 
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"QUIT WORRYING ABOUT SPECIFICATIONS” 


“> 
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"CURB FORMS 
Sections 10' long—either straight or 
battered face construction. Steel forms 
for all special concrete curbs. 


IS THE ANSWER 


@ Thirty-six years of concentrated 





eumsue cane ae even tome engineering on concrete construc- 

Each 10' section consists of 1 back curb form, i i i 
Then paces Foran itt 214 back earb form, tion is at your disposal when you 
deal with Heltzel. As a result, the 


2 face curb form supports, 2 round stakes for 
back form and 2 round stakes for gutter form. 
chances are, that what you may re- 





——— : : 
—— 1 —— ff gard as a special problem is stand- 


“sal ard with Heltzel engineers. Illus- 
Jf \ . 
| trated here are a few of the basic 
HELTZEL SIDEWALK FORMS Heltzel steel forms—many varia- 


10' sections, slottea every 12° for division 


plates, which are removed without disturbing tions are at your disposal. 


side forms after concrete takes its initial set. 










HELTZEL RIGID RADIUS FORMS HELTZEL FLEXIBLE FORMS | "BUILDS IT BETTER 
For building concrete curbs or Used when building radius curbs, BUDS IT BETTER 
curb and gutters when all inter- curbs and gutters or sidewalks ‘ 
pcm Pa comune must — where > 3 radius yy to fre- BINS, Portable and Stationary 

leltzel forms made in sets to form quent change or serpent 
@ specified radius. 4 work in park con, _ goon Portable and 

CONCENTRATED MeN IN CONCRETE CONSTRUCTION CENTRAL MIXING PLANTS 


Heltzel Steel Form & Iron Company, Warren, Ohio BATCHERS (for batch trucks or 
truck mixers with automatic 


Send me the following: dial or beam scale) 


haf J) DRG Steet |) 880 Seon Forms tee ROAD FORMS (with lip curb 
Highway and Dual Duty Curbs or Curb and Gutt ‘ 
Airport Forms Airport Forms or Sidewalks. - and integral curb attach- 


ments) 











Neme_ . CURB FORMS 
Address CURB AND GUTTER FORMS 
City State SIDEWALK FORMS 

( Type of construction usually engaged in) CONCRETE BUCKETS 





TOOL BOXES 
TEEL FORM _ FINISHING TOOLS FOR CON 
HELTZEL ns 
WARREN, OHIO - U.S QA. 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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FROM 
OUR 
READERS 








EXTRA COPIES: 

The Editor—Please send us six 
copies of the April, 1948, issues of 
Public Works. In addition, we would 
like to have six reprints of the article 
“Small Sewage Treatment Plants” 
which appeared in the February, 
March, and April issues. 

CoLorapo MunicipaL LEaAGvE 


WATER FOR AIR CONDITIONING: 

The Editor—We are interested in 
the use of water for air conditioning 
and would like more information re- 
garding the survey you reported in 
April Public Works. 

Did Alhambra, Calif., or any other 
city that required the return of cool- 
ing water to the distribution system, 


make any provisions or restrictions 


to cover the installations and methods 
of returning the used water to the 
system? What provisions were made 
to insure freedom from contamina- 
tion of the potable water in the dis- 
tribution system ? 

Where cooling water is retufned 
to the underground storage after its 
use in air conditioning, as at Free- 
port, L. I., what provisions and re- 
strictions are provided as to the 
depth of discharge, manner of dis- 
charge of used water, cross connec- 
tions, etc.? As a general rule, do vou 
think this is good practice? 

To what extent from the returns, 
would you say that the cities in 
southeastern U. S. are taking steps 
to restrict the use of potable water in 
air conditioning ? 

A SANITARY ENGINEER 


[Ed. Note: Neither Alhambra, or 
any other city, required the return 
of used air conditioning water to the 
distribution system—only reuse of 


the water, presumably for further air | 


conditioning. However, there seems 
to be no objection to its use for show- 
ers, flushing toilets, lavatories, etc. 
provided adequate insurance is pro- 
vided that it is either excluded from 
the distribution system or is so pro 
tected or treated as to be potable. 
The return of used water to the 
ground water in Long Island is done 
under the regulations of the New 
York State Water Power and Con- 
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trol Commission, which has issued 
specific regulations covering the 
manner of discharge. 

It is felt that adequate steps are 
not being taken in the southeast or 
in any other part of the country to 
restrict the use of potable water for 
air conditioning. | 





Water Purification Control 
This is a text-book, written by 
Edward S. Hopkins, and published by 


Williams & Wilkins Co., Baltimore, 
Md. It contains 289 pages and nu- 
merous illustrations. This is the third 


edition. 

[here is one thing above all 
that makes this excellent book so valu- 
ible; that is the tremendous pains that 
the author, one of our best known water 
works engineers, has taken to verify 
ill of the information that he has used. 
\s a result, the student or the engineer 


others 


in rely to an unusual extent on the 
statements in the text. 
Primarily this is a book for the 


men responsible for operating our water 
purification plants, and it is intended 
to explain for them the objectives of 
the processes employed. The chapter 
headings show the scope of the work: 


Coagulation, color removal, iron and 
manganese removal, sedimentation, fil- 
tration, disinfection, tastes and odors, 
orrective treatment, and softening. 
Within the limits of a review such 


as this it is impossible to indicate either 
the volume of information presented, 
or the extent of its usefulness. Every 
man engaged in water purification 
ught to have a copy, and ought to 
study it. The result would be better 
vater works operation. The author 
iraws on a fine background of expe- 
rience and training. He has long been 
issociated with the Baltimore water 
purification plants, and during the war, 
as a Lt. Col. of the Sanitary Corps, 
was in charge of sanitary engineering 

the entire Third Service Command 





The Blowflies of North 
America 


rhis is a complete and scholarly text 
of 476 pages and numerous illustra- 
tions devoted to the history, impor- 
tance to man, control and classification 
of the blowflies of North America. It 
was written by David G. Hall of the 
Bureau of Entomology of the Depart- 
ment of Agriculture, a man who con- 
tributed greatly to the control of insect- 
borne diseases in the Pacific during the 
var. As an officer of the Sanitary 
Corps, he had assigned to him a private 
plane, a DC-3, with which he covered 
thousands of miles of that 
ocean. We are not competent to judge 
the value of this book except through 
our acquaintance with the author; and 
on the basis of his knowledge and 
ability, we must rate it very highly, and 
recommend it to all those who want 


‘ountless 


information on this subject. 





) 25 FEET OF 3-INCH 


PIPE # 


PUSHED UNDER TWO ¢- 


DOUBLE TRACKS 
=, INLESS THAN 
ONE HOUR 





f 
... With a GREENLEE HYDRAULIC PIPE PUSHER 


“We made this fast, under-railway in- 
stallation during a near-zero spell,” 
reports Harris-McBurney Co. of Jack- 
son, Michigan. ‘And without the 
GREENLEE Pusher and Power Pump 
we would not have otherwise even 
attempted the job. 


“During the past three years we have - 


used the GREENLEE Pusher to install 
many thousands of feet of pipe and 
telephone cable conduit under airport 
runways, streets, railways,and highways. 

‘By no means could these jobs have 
been done as efficiently, quickly, or 


at as low cost as with a GREENLEE. 
Ours paid for itself on the first job.” 

You, too, can make big time and 
labor savings with a GREENLEE which 
pushes pipe under obstructions. Elimi- 
nates extensive ditching since just a 
short trench accommodates the Pusher 


—no tearing up, backfilling, tamping, 
tunneling, repaving. 

Get facts today on this timesaving, 
efficient tool. Write Greenlee Tool Co., 
Division of Greenlee Bros. & Co., 
2046 Columbia Avenue, Rockford, 
Illinois, U. S. A. 





TOOLS FOR CRAFTSMEN 


GREENLEE 





QUICK FACTS ABOUT THE GREENLEE HYDRAULIC PIPE PUSHER 


Easy — one or two men can easily operate on any job. 


Portable — compact, easy to carry to job and 


set up. 


Fast — operates at six different speeds. Two models — (1) 
for pipe up to 4-inch; (2) for — pipe, drainage ducts, 


concrete sewer pipe. Do the jo 
GREENLEE. 


easier, quicker with a 





When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 
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FROM COTTER PINS TO SLIDE GATES . 


~ 





STANDS UP 
LONGER IN 
SEWAGE SERVICE 















Wrought Everdur 
KEEPERS} 
4X 5/e" 


Cast Everdur 
GUIDES 
553 POUNDS 


Everdur Studs 
Washer Bolts 
and Nuts 





TOP OF CONCRETE 








22 DIA. 
EVERDUR 
SPINDLE 


10-3" 





WEIGHT OF ASSEMBLY 1624 POUNDS 








For 20 years Everdur* Copper-Silicon Alloys have 
performed well under the corrosive conditions im- 
posed on sewage treatment equipment. These alloys 
have unusual resistance to corrosion. In addition, 
they provide high strength and, according to type, 
may be cast, hot or cold rolled, drawn, spun, forged 
or welded. 

A good example of Everdur advantages is seen in 
the five shut-off gates in the screen room at Rahway, 








COPPER-SILICON ALLOYS 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass LTD. 
New Toronto, Ont. 











One of the five 13-year-old shut-off gates of Everdur Metal in the screen 
room of the Rahway Valley Joint Meeting Sewage Treatment Plant. 


N. J., installed more than 13 years ago. These gates, 
which operate smoothly and easily by hand, weigh 
1624 Ibs., while cast, electrically-driven gates for 
the same service would have weighed well over 
four tons each! , 
In view of the fact that sewage service must not 
fail, a cotter pin may be as essential as the most 
massive equipment. Thus, Everdur Metal has been 
more and more widely specified for such uses as: 
Anchors 
Ladders 
Float Gage Chains 
Valve Springs 
Manhole Steps 


Coarse and Fine Screens 
Swing Gates 

Built-up Sluice Gates 
Bar Rack Aprons 
Effluent and Scum Weirs 


Scum Baffle Brackets Guides 

Troughs Walkways 

Screen Hoppers Bars and Plates 
Orifices Bolts and Nuts 
Backets 

For detailed information, write for Publications 
E-11 and E-5. 

*Reg. U.S. Pat. Off. 47188 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 
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SAVED $199,000 IN SIX YEARS! 


n important factor in Fort Wayne’s improved 
health rate, the city’s Sewage Disposal Plant 
has gained nation-wide recognition for its pro- 





| a | 
7 gressive design and operation. 

Worthington Gas Engine Heart of the installation is a Worthington Gas 

Engine, operating on sewage gas. Direct-connected 

| Fort Wayne's Sewage to a blower, the unit is on continuous heavy duty. 

n In 1946, for example, the daily average was 14.65 

million cubic feet of air pumped into 18.73 million 


i osal Plant Has gallons of sewage. 
isp 


A Real Pay-Off! 
Paid For Itself Many Savings earned by this Worthington Gas Engine 


during its first six years of service have been enor- 
Times Over mous. The cost of outside electric power to do the 
same amount of work would have been many 
times the engine’s original 








purchase price! In addition, 
water from the engine's cool- 
ing jacket is used to heat the 
sludge digesters. In 1946 alone, 
nine billion BTU's were so uti- 





lized — the equivalent of 650 
tons of coal! 


To Cut YOUR 
Power Costs 





Le Worthington offers a wide 











‘lant. range of Engines for sewage 
plant service — including the 

es, famous Dual Fuel Diesels that 
ch operate on gas, oil, or gas-and- 
or oil in any ratio. For further 
er information proving there's 
° more worth in Worthington, write’ 
ot to Worthington Pump and 
st a ‘, a ee Machinery Corporation, Engine 
en Division, Buffalo, N. Y. 
iS: Worthington Gas Engine—Type CCG-7, 465 hp—in ee 

the Sewage Disposal Plant, Fort Wayne, Texas. i 

Besides driving a blower, the unit heats sludge 

digesters with water from the cooling jacket. 
ns 
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TAKES A TRUCKLOAD AT A TIME ~ 











There’s big capacity and fast han- 
dling with a 4’ x 10’ Jeffrey Elec- 
tric Vibrating Primary Feeder 
ahead of jaw crusher. Takes direct 


dump from trucks. 250 T.P.H. 3’x0. 


Complete Line of 
Materiq| Handling 
Processing Gnd 


Mining Equipment 
ESTABLISHED 1877 















When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 


























There'll be Bright lights 
in the Old Town Tonight 





DUAL FUEL 
A Superior Feature @ Yes, tonight and every night an lowa town will have bright lights that 
signal a dependable source of electrical power. The power is supplied 


JUST. PRESS gz by a model 80-GX-8 Superior Diesel that develops 1500 hp. at 360 rpm. 


A BUTTON In addition to supplying the town with electrical power, this Superior 
roduces a surplus which is sold to surrounding farms. 
to burn your | —_ “ 4 . 


choice of fuel r a J Many communities and industrial plants depend on just one Superior 
‘ioe, Engine for their entire power supply. This faithful performance 

is due to the following features offered by these tough engines: 

Superior is the first and only Conservative Ratings e Efficient Pressure Lubrication e Clean 
pre ye Seconge sign Combustion e Precision Bearings e Heavy Rigid Crankshafts e 
nts yeu to switch from ba a Strong Bases and Cylinder Blocks e Proved Roller Chain Camshaft 
gas; or gas to oil instantly Drives @ Oil Cooled Pistons. We will be glad to send you a fully 


pm Re Ek oto Gages, illustrated booklet that tells how these features can help you. 





Weary 


0 
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Simplex Air Release Valves automatically vent air 
that accumulates at high points in pipe lines and 
reduces their carrying capacity. Simplex Air Release 
Valves are simple and rugged in construction... 
will open against high internal pressure... and 
are extremely dependable. 


Simplex Air Inlet Valves permit the expulsion of air 
when lines are being filled, and admit air in large 
quantities should a break in the line occur. Damage 
to thin walled pipes caused by release of water and 
the formation of vacuums at higher points is pre- 
vented by the use of Simplex Air Inlet (vacuum 
breaking) Valves. 


For full information and bulletins, write the Simplex 
Valve & Meter Company, 6750 Upland Street, 
Philadelphia 42, Pa. 


SIMPLEX 


VALVE AND METER COMPANY 
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When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 
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DIATOMITE FILTRATION 


RATED BEST BY POOL ENGINEERS ON 
TEN ESSENTIAL POINTS 


1. ELIMINATES COAGULANTS & ALKALI FEEDERS 
2. BACKWASHES, DRAINS & PRECOATS IN 10 MINUTES 
3. USES ONLY 1/10 USUAL BACKWASH WATER 
+. , 4. ELIMINATES HIGH CAPACITY BACKWASH PUMPS 


5.MONEL ELEMENTS LENGTHEN LIFE 
pir cis ze oye Mint anaheim egreaaed a age 6. USES STANDARD LOW COST FILTER AID 


piping, valves, flow sights, unions and flanges, which 
is supplied standard with all sizes to provide easy and 


simple installation. 7. OCCUPIES 1/10 TO 1/5 USUAL FLOOR SPACE 
] 8. REQUIRES NO TECHNICAL OPERATORS 

9. COSTS LESS TO BUY AND OPERATE 

aig gna 10. FILTERS WATER CLEARER TO EX- 


feature of Bowser 

Filters . ... for b 

Solatien Wis- uate oe CEED HIGHEST TEST REQUIREMENTS 
which the filter ele- 

pb tg sot mraenes. 

each element can be 

quickly detached for ° e ° 
complete cleaning or Increase Pool Profits With This 
inspection by removing 

the two tie-rod nuts 


witch hold Gus pesnplate Unexcelled Filtering Method 


assembly together. 











High efficiency of the diatomite agent used enables 
a Bowser filtration system to produce water of a 
brilliance and purity not even possible with sys- 


tems 5 to 10 times its size. Because of this superior 
Flow rate is increased almost 


double . . . and floor space to performance and compactness, Bowser filters 
almost half that possible with save enough water in backwashing to offset filter 
single type elements. The un- : . : 

filtered water flows from in- aid costs. As operating cost is concentrated 
side out... and outside in as a : a a : d ai 

shown by the arrows... the mainly in filter aid consumed, a major expense 
clean water flowing into the ite i atically eliminate 

oo” ccaenak ent danse to es item is automatically eliminated. 


discharge manifold header. 
Bowser filters are easier to operate, too. Back- 
washing, draining and precoating can be 





Dicicnts Dininastia: Hittin nti titi. accomplished in 8 to 10 minutes with simple 
lar because they only require from valve controls. All tanks and parts are thor- 
1/10 to 1/5 the floor space needed ; 

by conventional filters to produce oughly factory tested to assure trouble-free 


an equivalent flow of clean water. service and long life. 






Write for Complete Story and 
Data On DIATOMITE FILTRATION 


Ask for Bowser’s‘‘' THE SWIMMING POOL 
STORY’ and "THE MODERN WAY TO 
FILTER SWIMMING POOL WATER.” 
You will find in this literature the answer 
to your most demanding requirements for 

a better, more profitable pool operation. 


CAPACITY 
CAPAC/TY 








When writing, we will apprecicte your mentioning PUBLIC WORKS 
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ttawa Hydraulic | 
Front End Loader 


Tractors used 2 the year cost twice as much to 
own as tractors used all year ‘round. 


There is an Ottawa loader designed for use with light 
industrial tractors such as the International A and Case 
V A I illustrated here. These loaders have been ap- 
proved by Industrial Engineers of leading tractor manu- 
, facturers. 
so These Ottawa Loaders and their attachments have en- 
abled State highway departments and other light indus- 
trial tractor owners to cut light tractor operation costs over 
¥%4. Keep your tractors working all year ’round. Here are 
some of the jobs the Ottawa Hydraulic Front End Loader 
will make it possible for your light tractors to do when they 
would normally be idle. 






a Load trucks with cinders, sand or salt for treatment of icy strects 
or highways. 


Clear sidewalks of snow using right or left angle snow blade 
attachment. 
3s Snow removal from Business district streets by using light bull- 
dozer. 


4 Backfilling and leveling of roadway shoulders with light dozer 





4 blade. 
GET MORE WORK OUT OF THE TRACTORS YOU NOW OWN 


Consult your industrial tractor dealer, if he can't supply you have 
him write or write yourself for full information and price list. 





~ STEEL PRODUCTS. uc 
—_— eg thls ey Sawaal i ‘d ‘tp — 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 
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HERE’S A 


“PACKAGE TREATMENT 
PLANT 


THAT FITS A 
MODEST BUDGET 





MODERATE FIRST COST, HIGH DEGREE OF 
PURIFICATION AND EXCEPTIONALLY LOW 
OPERATING COST MAKE THIS DEPENDABLE 
UNIT IDEAL FOR 
SMALL COM. 
MUNITIES UP TO 
3500 PERSONS 
AND ISOLATED 
PLANTS AND 
INSTITUTIONS 






Many small communities and outlying plants, compelled 
on the one hand to purify wastes in order to stop pol- 
lution, but lacking ample supply of diluting water, have 
solved their seemingly insoluble difficulty by means of 
the Yeomans “Package”’ Aerifier activated sludge plant. 


HIGH EFFICIENCY AT LOW COST 


Here indeed is a highly efficient means of purification 
designed to fit the modest budget. In a single compact 
concrete unit of minimum dimensions you get aeration 
and final sedimentation; producing crystal-clear effluent 
at remarkably low over-all plant cost. Because there 









































are no odors or flies, the plant can be located near habi- dA 
tation. Operation is simple, with supervision limited to Basic element of the “Aerifier” is the Yeomans “Spiralflo” me- ; 
i: : : chanical aerator. Its essential parts are: voir 
routine check-up. All units are open for visual inspec- : 
: : . : ie © a stationary up-draft tube pral 
y UP 
tion. With its permanent concrete construction it is a of t 
, i i ‘ . 
plant that will perform efficiently for many years. + ee ae No. 
® an electrical and mechanical drive unit to rotate the cone It 
By rotation of the cone, liquor is drawn up through the tube and larg 
G00D EN G | NEERI N G thrown out in spiral waves—entraining air bubbles to permeate © 
the entire content of the tank with oxygen. The tank content pac 
rotates gently, to preserve the floc and promote flocculation. age 
; , . Aeration is complete. There is no deposit of activated sludge on £ 
Each installation of the Yeomans Aerifier includes final the tank bottom. Power consumption is low. ; r 
. smite ‘ ae Other “Aerifier” parts are adjustable loading funnels, angular ror 
adjustment, initial tested operation, thorough training corner cla.ifier compartments, automatic return for activated th 
of operators and continued counsel from an organization sludge to the aeration tank, and automatic return of excess acti- 7 € 
‘ . ‘ . vated sludge to the primary tank. $0. 
with a 50-year reputation for good engineering. - wary ae reli — the 
* ‘ These bulletins will be found most helpful—write for them: 
A Yeomans recommendation, based on data COTEEING “Spiralflo” Aerator—a full de- “Aerifier” — for activated sludge the 
your needs, complete with construction cost estimates scription of this simple, highly plants—a complete explanation} ¢ 
. . . > . efficient unit. of design, construction and opera- 7 
and application engineering, will be sent upon request. Bulletin 6601 ‘tion principle. Bulletin 6651 : 
lar 
no 
YEOMANS BROTHERS COMPANY, 1425 NORTH DAYTON STREET, CHICAGO 22, ILLINOIS) ° 
Cre : “d 
FOR HANDLING AND TREATMENT OF DOMESTIC SEWAGE AND INDUSTRIAL WASTE, YEOMANS MANUFACTURES js 
Yeomans Aero-Filter—high capacity trickling filter process © Yeomans “Package” Aerifier—activated sludge process ® Rectangular and Circulor mo 
Sludge Collectors © Digesters © Centrifugal and Pneumatic Sewage Ejectors © Scum, Grease and Sludge Pneumatic Ejectors ° Rotary an 
Distributors ©¢ Plunger Sludge Pumps th: 
pie 
Say im 
P'5) Me ) on 
G7 iy, 
> | wn str 
a \ 4d 
QW 50 YEARS OF PUMP EXPERIENCE i 
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Basin No. 1, Capitol Hill Reservoir: Left, new floor and side walls; right, new walls with old lining in background. 


Denver Rebuilds a Water 
Works Reservoir 


D. D. GROSS 


Chief Engineer, Board of Water Commissioners, Denver, Colo. 


N 1888 the company that supplied 

Denver with water built a_reser- 
voir on Capitol Hill, then out on the 
prairie but now'in the central part 
of the city, which is known as Basin 
No. 1. This had a capacity of 7 mg. 
It is now being replaced with a 
larger basin which will have a ca- 
pacity of 24 mg, giving a total stor- 
age capacity, including Basin No. 2, 
of 52 mg. (Incidentally, we learn 
from the records that excavation for 
the original basin was done for 
$0.12 a cubic yard, against $1.10 for 
the present construction. However, 
the latter included some excavation 
of shale, which the former did not.) 

This old reservoir had an irregu- 
lar floor, since the shale bottom had 
not been leveled off; the lining was 
in bad shape, and the wooden roof 
Was in an abominable condition. Re- 
cently it became imperative that 
more storage capacity be provided 
and it was decided that the best use 
that could be made of the area occu- 
pied by this old basin would be to 
include it in a new and much larger 
one. This is the first of the larger 
Structures to be built under the 
Board of Water Commissioners’ pro- 
posed $30,000,000 improvement pro- 
gram. Another item of this program 


is improvement of the filter plants, 
which is now under way. It is the 
Board’s policy to postpone construc- 
tion, so far as possible, beyond the 
present period of shortage of mate- 
rials and labor, but the phenomenal 
growth of Denver since the war has 
created an imperative demand for 
more water, and the quickest and 
cheapest way to provide it is to in- 
crease the capacity of the filter 
plants, and make it possible to oper- 
ate these more efficiently by increas- 
ing the reservoir capacity. With the 
latter in Service it will be possible 
to operate the filters continuously at 
capacity, storing the excess at night 
for use the following day, and thus 
maintaining an immediately avail- 
able supply of 17 mgd. 

The pioneer operators of the Den- 
ver plant learned that Platte River 
water would support an undesirable 
growth of algae if exposed to sun- 
light, and covered the basin with a 
wooden roof. But while this pre- 
vented the growth of algae it did not 
exclude dust; therefore the design 
for the new reservoir provides for a 
concrete roof. The reservoir is 298 
ft. by 458 ft., inside measurement, 
and 24 ft. high. The roof is a flat 
slab supported by 308 columns and 
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the side walls. The floor at the base 
of the walls is level around the en- 
tire structure, but within the walls 
it is divided into panels sloping to 
three longitudinal drains, which con- 
nect with the head drain discharging 
into a waste pipe to facilitate the 
washing of the basin. Water will en- 
ter the basin through a 60” conduit, 
and leave through 42” and 30” dis- 
tributing pipes; also through a 48” 
pipe supplying the Capitol Hill 
pumping station. 

Construction joints are provided 
to facilitate the pouring of the con- 
crete but there dre no expansion 
joints; as nearly as is structurally 
convenient the reservoir is a mono- 
lith. Its construction required 77,000 
cu. yd. of excavation, 10,000 cu. yd. 
of Class A concrete, and 900 tons of 
reinforcing steel. The estimated cost 
is $764,700. J. T. McDowell & Sons, 
of Denver, have the contract for the 
construction. 

It is proposed to construct, at a 
later date, two additional reservoirs, 
one on each side of this and using its 
east and west walls as parts of these 
later structures; in which event it 
will be possible to use all three basins 
as a unit, or to cut out any one of 
the three for washing or repairing. 
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SANITARY FILL OPERATION 


The first year of operation of the Winnetka sanitary fill ended Dec. 
31, 1947. Mr. Anderson has presented the following review and 
appraisal which, because of the full and precise information he 
supplies, should be of marked value to all municipalities faced with 
the problem of refuse disposal. 





ROBERT L. ANDERSON 


Superintendent of Public Works and Village Engineer, Winnetka, Ill. 


HE Winnetka sanitary fill is lo- 

cated at the edge of the residential 
district on an area of about seventy 
acres previously acquired by the Vil- 
lage. The property was formerly a 
marsh and is poorly drained, neces- 
sitating construction of an outlet 
sewer and surface ditching to pro- 
vide positive drainage. The soil is 
clay ranging from heavy to sandy, 
with some pockets of sand that runs 
when wet. 

All refuse collected from a popu- 
lation of about 13,000, and a small 
amount contributed by miscellaneous 
private haulers, has been placed in 
the fill with the exception of bulky 
brush from tree removals or pruning, 
which was burned at another loca- 
tion on the disposal site. Materials 
included wrapped garbage, house- 
hold rubbish, ashes, yard rubbish and 
commercial rubbish, the last consist- 
ing largely of bulky crates and boxes 
mixed with garbage. No segregation 
either in collection or disposal was 
practiced. 


General Operation Method 


The general method of operation 
was the filling of a trench about four 
feet deep by ten feet wide in one-foot 
layers to a depth about four feet 
above original grade, thoroughly 
compacting the waste material by run- 
ning over it repeatedly with a craw- 
ler tractor, and covering with two feet 
of dirt taken from an adjoining strip 
to create a new trench for further fill- 
ing. Sides and ends were covered 
each day with at least 6” of dirt. A 
departure from the general scheme 
was the intermittent practice of mak- 
ing the fill in two lifts, the first to 
original ground level and the second 
to final level above grade, with tem- 
porary covering of the first lift. This 
was a useful procedure particularly in 
wet weather when the tractor could 


not operate in the trench bottom ex- 
cept with great difficulty. A wall of 
dirt about three feet thick was left 
between trenches when the first exca- 
vation was made to insure against 
slides because of pressure of the over- 
burden. This was normally trimmed 
down to one- and one-half feet or so 
by the tractor in filling the second 
trench, the material being used for 
temporary covering of ends and sides. 


Equipment Used 


Equipment used consisted prima- 
rily of a tractor and a drag-line. The 
latter was a Y%-yd. unit, equipped 
with a 30-ft. boom. This machine was 
used to handle the bulk of the excava- 
tion of the new trench and is con- 
sidered necessary because of the wet 


nature of the site which makes trac. 
tor operation below grade impossible 
at times. Its use averaged less than 
two hours per day. 

The tractor is a DDH Cletrac, 
equipped with a Model 60 Drott Bull- 
Clam and a cab fabricated in our own 
shop. It is used an average of five 
hours a day for placing, compacting 
and covering the fill and maintaining 
roadways for access. It has proved to 
be particularly well adapted and ver- 
satile for this work. A used 244” 
Jaeger centrifugal water pump with 
hose was also obtained to pump out 
the trenches below the elevation of 
the outlet drains. A sheet metal build- 
ing was erected for housing the trac- 
tor and as a shelter for the operator 
and his supplies, etc. It is 20’x20’x10’, 
furnished by Armco and cost $1010 
erected complete. 

Personnel requirements are a mini- 
mum. The entire normal operation is 
handled by one man who operates 
both the tractor and drag-line. He was 
chosen for reliability and a conscien- 
tious attitude since the entire success 
of the system depends upon meticu- 
lous care in operation. He has been 
entirely job-trained to handle the ma- 





TABLE I—QUANTITY OF REFUSE COLLECTED 











Rubbish 
Mixed Household Wastes Commer- Misc. Average 
Packed Loose Ashes cial Mixed & Total 
Est. Vol. C.Y. 9,115 12,601 152 16,725 277 38,770 
Weight per C.Y... 650lbs. 475 lbs. 1,000 lbs. 200 Ibs. 475 lbs. 400 lbs. 
Weight, Tons 2,963 2,987 76 1,673 66 7,765 
TABLE II—CAPITAL EQUIPMENT DEPRECIATION 
Estimated Annual 
Item of Equipment Book Value Life Depreciation 
Dragline f $ 8,484.05 20 $424. 
Tractor Bull-clam 8,421.88 15 561. 
Pump 130.94 15 9. 
Shelter Buildings 1,009.92 15 67. 
$18,046.79 $1,061 
TABLE III—ANALYSIS OF OPERATING COSTS 
Operating Extra Total Total Cost 
Expense Expense Expense Per Ton 
Labor $3,130.53 $1,051.07 $4,181.60  $0.539 
Equipment 934.16 225.44 1,159.60 0.149 
Materials and Supplies 47.02 199.15 246.17 0.032 
Total “Out of Pocket’ Expense $4,111.71 $1,475.66 $5,587.37 $0.720 
Depreciation _. 1,061.00 — 1,061.00 0.137 
Total Expense __. $5,173.00 $1,475.66 $6,648.00 $0.857 
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Left, enclosed collection truck and dragline; right, trench ready for refuse, with completed fill at right. 


chines, having had no previous expe- 
rience with either type of equipment. 
Most of his time is occupied in plac- 
ing, compacting and covering refuse 
with the machines, with some hand 
clean-up of papers, operation of 
pumps, lubrication and care of ma- 
chines and miscellaneous duties tak- 
ing up his full time. Extra labor has 
had to be furnished for part of the 
road work, frost-breaking and a few 
miscellaneous jobs. 

The commencement of operations in 
the middle of winter without full 
preparation, as well as the neces- 
sity for providing the basic drainage 
ditches occasioned considerable ex- 
pense beyond the normal operating 
costs for the first year’s operations. 
Most of this will be non-recurring 
and is separately accounted for in 
the cost figures following. 


Quantities and Compaction 

A record has been kept of all mate- 
rial placed in the fill based upon a 
careful but necessarily approximate 
estimate of truck body volumes de- 
livered and a record of the condition 
of each load. Five principal classes 
of material were delivered, average 
unit weights of which were based 
upon considerable earlier experience 
with actual weighed loads. Quanti- 
ties are shown in Table I. 

At completion of the year’s opera- 
tions the filled area was carefully 
cross-sectioned and computed to de- 
termine the compacted volume and 
hence degree of compaction, with the 
following results: 

Area covered, 1.32 acres; volume 
of fill, 7,965 cu. yds.; average depth, 
3.74 ft. above original grade; maxi- 
mum depth, 6.5 ft. above original 
grade; compaction, 38,770 cu. yds. 
to 7,965 cu. yds. or to 20.5% of the 
original volume; density, 7,765 tons 
in 7,965 cu. yds., or 0.976 tons per 
cu. yd., or 1,954 lbs. per cu. yd. of 
compacted fill. 


The relatively low average height 
above original ground level is occa- 
sioned by a gradual build-up from 
original ground level. This was con- 
siderably more accentuated than de- 
sirable or intended because of our 
lack of experience with the operation, 
and part of the area should later be 
filled to a higher grade. This affects 
the area covered, making it some- 
what larger than would be used if 
the intended 6-foot depth were main- 
tained throughout. Thus for future 
operation it is estimated an area of 
about 0.9 ac. per year should suffice 
at an average depth of 5% ft. which 
allows for necessary slopes at the 
edges. 

The compaction figure of 20.5% 
of original volume is an over-all fig- 
ure, but the individual classes vary 
widely. It is estimated the commer- 
cial rubbish which consists largely of 
boxes, crates and waste paper com- 
presses to less than 10%. Loose mixed 
household wastes are delivered in 
open dump trucks and probably com- 
press a little less than the average, 
perhaps to 25%. Packed mixed house- 
hold wastes are delivered by enclosed 
trucks with packer units and are par- 
tially compressed when delivered, so 
their final compaction is probably not 
more than 50%. Clear ashes of course, 
of which the volume was small, com- 
press very little. 


Cost Data 

The year’s operations have been 
analyzed with a view to separating 
the elements of costs and also to seg- 
regating ordinary operating expenses 
from extra costs. 

Depreciation on capital equipment 
was calculated in accordance with the 
schedule shown in Table II, which 
does not include any allowance for 
land expense, since the property was 
acquired for other purposes. An 
analysis of the costs of operation is 
given in Table III. The following 


comments relate to the data shown in 
that table. (1) No costs are included 
for supervision or office overhead. (2) 
Compensation scale for the principal 
operator averaged $241 per month 
for the year. Other incidental labor 
averaged $230 per month. (3) The 
item “extra expense”’ consisted largely 
of expenditures for keeping a pass- 
able access roadway, providing addi- 
tional drainage channels and facili- 
ties and breaking frost, at least two- 
thirds of which is of a non-recurring 
nature. (4) On this assumption, out- 
of-pocket cost for normal operation 
is estimated about $4,600 and the cor- 
responding unit cost figure at $0.593 
per ton. Including depreciation the 
normal unit figure should be $0.730 
per ton. These are considered the sig- 
nificant figures for future operations. 

For purposes of comparison, the 
cost during 1945, 1946, and that part 
of 1947 when an open dump was used, 
ranged from 47¢ to 52¢ per ton. In 
previous years, when incineration was 
employed for disposing of garbage, 
waste paper and commercial rubbish 
only, the ton costs were considerably 
higher, based on the much smaller 
amount of material handled and in- 
cluding interest on the investment. 
For the open dump, much longer hauls 
were necessary, offsetting all of the 
apparent saving in ton costs over the 
present system. F 


Conclusions 

Our first year’s experience has been 
eminently satisfactory. Operation has 
complied with desirable public health 
and nuisance standards. Rodents are 
entirely absent, and flies practically 
so. There have been no troubles over 
odors. Only one fire has occurred; 
this was caused by hot ashes and was 
easily smothered by covering with 
dirt. 

Certain operating difficulties have 
been encountered although all have 

(Continued on page 72) 
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SUBGRADE SOIL PRACTICES 


HE Committee on Concrete Pave- 

ment Design of the American 
Road Builders’ Association has con- 
ducted a fact finding survey to learn 
the present practice concerning con- 
crete pavements throughout the 
country. Questionnaires sent to the 
various state highway departments 
and the District of Columbia were 
received and tabulated in 1947, un- 
der the three heads—“Subgrade 
Soil Practices,” ‘Concrete Mate- 
rials, Proportioning, Placing and 
Curing,” and “Structural Features 
of Concrete Pavements.” 

The data tabulated under the first 
head have been summarized and ana- 
lyzed by Tilton E. Shelburne, Direc- 
tor of Research, Virginia Dept. of 
Highways and the member of the 
Committee on Concrete Pavement 
Design in charge of this subject. His 
summary is given below. 


Soil Laboratories and Classification 
Methods 


All but three state highway de- 
partments now have a central soils 
laboratory. Vermont reports no cen- 
tral soils laboratory; however, it 
states that relatively deep field bor- 
ings are made for all projects and 
since there is an abundance of gla- 
cial gravels, a gravel subbase 12 to 
24 inches in thickness is employed 
under all pavement types. As might 
be expected, the number of employ- 
ees devoting full time to soils work 
varies from one or two in some states 
to as many as 135 in New York 
state. It is estimated that approxi- 
mately 650 employees are now de- 
voting full time to soils work in the 
49 agencies reporting. 

Field soil laboratories have been 
established by twenty-four depart- 
ments either at district or division 
headquarters. Others do all soils 
testing at a central laboratory. Some 
states have trailer or portable field 
laboratories. It is indicated that ap- 
proximately 150 field laboratories 
have been established by 24 agen- 
cies. 

The method of soil classification 
varies with the different states. Most 
states (38) use the Public Roads 
Administration method or some mod- 





ification to meet local conditions. 
The survey revealed that five states 
are now using the Group Index! or 
Highway Research Board method 
for classifying subgrades and gran- 
ular material. Nine states are mak- 
ing use of the pedological system, 
primarily as a means of identifying 
the soils, determining problems to 
be encountered and for preliminary 
work; however, Michigan has used 
this system extensively, having start- 
ed a study of the engineering sig- 
nificance of soil types in 1925. An 
elaborate soils manual describing the 
soils and giving definite design and 
construction recommendations has 
been published. Several states, in- 
cluding Georgia, Maryland, Missis- 
sippi, New Hampshire, and Ohio 
use a modification of the P.R.A. sys- 
tem. Three departments make use of 
the CBR test as a method of classi- 
fying subgrade soils. Likewise, three 
agencies use the Corps of Engineers 
or Casagrande classification. Other 
states classify the soils according to 
texture or use a system particularly 
applicable to local conditions. 
Soil Survey 

Twenty states follow AASHO 
method T86-42 for making soil sur- 
veys and sixteen other states use this 
method in part or with some modifi- 





cation. Soil surveys are not made by 
twelve states. County agricultural 
soil survey maps and reports are 
utilized by twenty-eight state high- 
way departments. Kansas states 
“They aid in determining the num- 
ber of samples, location of special 
borrow, the identification of soil se- 
ries and evaluating the soils encoun- 
tered for use in various portions of 
the structure.” Others emphasized 
that these maps are used in prelimi- 
nary studies. Eight states indicated 
that some use has been made of 
aerial photographs in connection with 
the identification or location of soil 
areas. Ohio reports that aerial pho- 
tographs have been used in locating 
granular deposits and that the de- 
partment now has its own aerial pho- 
tographic facilities. Twenty - eight 
states report the making of complete 
soil profiles for each concrete pave- 
ment project, while others profile 
only certain projects or in those areas 
where difficulties are anticipated. 


Embankment Compaction 


The compaction of embankments 
and subgrades is an item to which 
highway departments have given in- 


! Report of Committee on Classification of 
Materials for Subgrades and Granular Type 
Roads, Proceedings of the Twenty-Sixth 
Annual Meeting of the Highway Research 
Board, January, 1946, pp. 375-392. 


Courtesy Public Roads Administration 
Load tests to determine the weight-bearing capacity of an experimental pavement. 
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creased attention in recent years. 
Equipment manufacturers and con- 
tractors are to be complimented on 
the progress made in earth-moving 
equipment and methods. In our opin- 
jon these contributions mark the 
greatest progress in road building 
in recent years. 

The survey. revealed that 36 states 
now specify some type of control 
procedures for embankment compac- 
tion. The majority (23) specify 
Proctor compaction (AASHO T99), 
although some specify modified Proc- 
tor. A minimum number of passes of 
the roller ranging from 4 to 15 is 
specified by seven states. The maxi- 
mum thickness of layers for soil em- 
bankments ranges from 4 to 12 inches 
and averages about 8 inches. The 
percentage of compaction required 
varies with the tests specified; how- 


| ever, many states specify AASHO 


M57-42, which is a range of 90 to 
100 per cent. One state reported a 
specification of 85 per cent compac- 
tion on secondary roads and 90 per 
cent on primary highways. Two 
states, California and Massachusetts, 
specify the amount of rolling equip- 
For example, California re- 
quires one three-wheel roller or one 
eight-foot width of sheepsfoot roller 
for each 150 cubic yards of embank- 
ment placed per hour, while Massa- 
chusetts specifies that at least one 
power or tamping roller shall be 
provided and in constant use for each 
100 cubic yards or fraction thereof of 
embankment material placed per 
hour. An optimum moisture content 
is specified by 20 highway depart- 
ments. Some permit a variation from 
optimum, usually about 2 per cent, 
while other states indicate no per- 
missible variation from optimum. 


Subgrade Compaction 


The specifications for subgrade 
compaction are the same or similar 


to those for embankments for 27 de- 
partments; however, other states 
have more rigid requirements for 
subgrade than for embankment com- 
paction. Ohio, for example, ¢pecifies 
90-102 per cent compaction for em- 
bankments and 95 to 105 per cent 
compaction for subgrades. Many de- 
partments are now specifying that 
the portion of the subgrade in cuts 
be scarified and recompacted to the 
same degree as that in embankments. 
The depth varies from six to twelve 
inches. Many departments (21) com- 
pact the subgrade beyond the form 
width to the outside shoulder edge, 
while others compact only within the 
form lines or a foot or two beyond. 


Subgrade Problems and Treatment 
With the variety of soil and cli- 
matic conditions that exist throughout 
the country it is anticipated that 
subgrade problems and their con- 
sequent treatment will be differ- 
ent. It is interesting to note that 
pumping of rigid slabs is the most 
general problem (33 states) while 
that of frost action runs a close sec- 
ond. In general, the frost action 
problem is confined to the northern 
half of the United States. Numerous 
other problems are listed and include 
high - volume - change soils, organic 
soils, sulphate soils, poorly-drained 
soils, settlements and bentonite. 

While it is not feasible to discuss 
in detail the treatments used by the 
different departments, the replies in- 
dicated that in general the treatment 
for these problems consisted of a 
blanket or insulation course of either 
good soil, local materials or a well- 
graded granular material. 

If soils are utilized for subgrade 
treatment, most states specify that 
the plasticity index (P.I.) shall be 
low, usually six, or less. Others 


specify no plasticity in the minus No. 





Courtesy Public Roads Administration 


The laboratory prepares bituminous mixtures for compression tests. 
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Courtesy Public Roads Administration 


Equipment for impact tests. 


100-mesh material. Still others re- 
quire that at least 50 to 55 per cent 
of the soil he retained on the No. 
270 sieve. Some specify limiting 
grading or texture requirements. 

In the case of granular materials 
some departments have very exacting 
grading requirements, others have 
very flexible specifications. As a 
specific case, one state permits a top 
size of five inches, another three 
inches, and still another one-inch 
maximum size aggregate. 

The depth of subgrade treatment 
or blanket insulation course varies 
considerably according to the prob- 
lem and location. Some states may 
use layers as thin as two inches to 
prevent pumping while others employ 
a depth up to 48 inches for preven- 


tion of frost action. Some states 
(Minnesota and Michigan) even 


indicated a variation in’ depth of 
treatment from the southern to the 
northern portion of the state, be- 
cause of climatic conditions. 

Highway engineers are apparently 
not in accord as to whether the sub- 
grade treatment material should be a 
relatively-dense or a porous, freely- 
drained material. It is possible that 
this difference of opinion results 
from a lack of uniformity in nomen- 
clature. In totaling the replies only 
16 prefer the relatively-dense as 
compared to 38 which prefer the 
porous, easily-drained material. Some 
states reported that both are used— 
the porous, easily drained material 
on a fine-grained subgrade soil and 
the relatively-dense material on a 
cohesionless or sandy soil. 

The same question was asked con- 
cerning shoulder material. In, this 
case only thirteen states prefer the 
relatively-dense material, while 32 
indicated a preference for the porous, 
easily-drained shoulder material. 
Many states indicated that porous 
subgrade treatment material is ex- 

(Continued on page 68) 
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Section through Yeomans plant. Left to right, aeraiion, primary settling and digestion tanks. 


Small Sewage Treatment Plants 


V—Activated Sludge 


This is the fifth in our series of articles on small sewage treatment 
plants. It was prepared at our request by Robert C. Gloppen of 
Yeomans Bros. Co. The plants he describes are available in three 
basic designs and in sizes to serve populations of 500 to 3,500, 
each size of unit being engineered to meet necessary local con- 
ditions. The illustrations herewith show how it is possible to pro- 
duce highly attractive plants to meet the needs of the smaller 
communities. According to the survey of the U. S. Public Health 
Service, 9,058 small communities are in need of sewerage facilities. 


R. C. GLOPPEN 


Yeomans Bros. Co. 


N THE activated sludge process, 

the raw sewage is first screened; 
it then flows into a primary settling 
tank, where the heavier solids are 
settled out. The partially clarified 
liquid from the primary tank passes 
into the aeration tank for secondary 
treatment. The solids from the pri- 
mary tank are transferred to a sludge 
digestion tank, from which they are 
later drawn to sludge drying beds 
for drying and final disposal. 

The settled sewage from the pri- 
mary tank contains a good deal of 
organic matter in the form of finely 
divided material which is in both 
solution and suspension. It is the 


treatment to remove or stabilize this 
organic matter that constitutes the 
secondary and most important por- 
tion of the sewage treatment process. 
The settled sewage entering the 
aeration tank is agitated and circu- 
lated by the mechanical aerator. 
During the aeration period a floc is 
developed which consists of sewage 
particles, bacteria, and other living 
organisms, and this floc (called acti- 
vated sludge), when introduced into 
the incoming raw sewage, increases 
the rate of flocculation or coagula- 
tion considerably. The mixture of 
floc and raw sewage in the aeration 
tank is called “mixed liquor” and 


after proper aeration this mixed 
liquor passes into the final settling 
tank. Here the activated sludge set- 
tles out readily and the clear liquor 
is discharged as the plant effluent. 
The sludge settled in the final tank 
is collected and pumped from the 


tank, a portion (return activated 
sludge) being discharged to the 


aeration tank for seeding and main- 
taining the mixed liquor concentra- 
tion, and the balance (waste activated 
sludge) being discharged to the pri- 
mary tank, where it settles with the 
raw solids and is sent to the digester 
for ultimate disposal. 

The Yeomans “Package Aerifier” 
plant follows the principles of the 
activated sludge process, but the 
plant design has been so arranged 
as to result in low construction cost 
and insure ease of operation. The 
basic units comprising the design are 
described briefly as follows: 


Raw Sewage Screening 


The average small plant design 
does not justify the expense of me 
chanical screens, and as a result, the 
operator is faced with the disagree 
able task of raking the bar screen 
and removing and burying the 
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screened material. In the “‘Aerifier’’ 
plant, automatic screenings handling 
is provided. This is obtained through 
the use of a pneumatic screening 
and sludge ejector, which is a single 
unit designed for handling all sludge 
and screenings at the plant. The 
screen is a horizontal, submerged bar 
screen located in a small hopper bot- 
tomed screen channel. The raw 
sewage enters the screen channel be- 
low the screen and must flow upward 
through the bars, thereby causing all 
screenable material to be retained on 
the under side of the bars. A pipe 
leads directly to the pneumatic 
ejector. To clean the screen, the op- 
erator merely opens a gate, thereby 
back-flushing the bar screen and 
arrying the screenings to the inspec- 
tion well, whence they flow by 
gravity to the ejector. This dis- 
charges to the digestion tank. The 
screenings are not touched by the 
operator, and the whole operation 
consists of opening and closing the 
gate. 

The scum line from the tilting 
skimming pipe and the sludge line 
from the hopper of the primary set- 
ting are also connected to the in- 
spection well. To skim the primary 
tank, it is necessary only to move the 
pipe to the skimming position. Sludge 
is withdrawn from the primary set- 
ting tank by opening the valve on 
the sludge line which, by hydro- 
static head, discharges to the inspec- 
tion well and ejector. Use of the 
inspection well permits examination 
of the sludge as it is withdrawn. 

The ejector is also used for re- 
circulation of the digester contents; 
and if it becomes necessary to add 
lime to the digester, it can be done 
conveniently by adding the lime 
solution to the inspection well during 
recirculation. 
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A typical small installation, showing neat design. 


Preliminary Sedimentation 

These plants utilize a rectangular 
primary settling tank which, with the 
exception of a few of the smaller de- 
signs, is equipped with Yeomans’ 
“Streamline’’ sludge collecting mech- 
anism. The collector removes the set- 
tled solids to the sludge hopper and 
skims the scum accumulation on the 
surface of the tank to the tilting 
skimming pipe. Removal of scum 
and sludge from the primary tank 
was described in previous para- 
graphs. 

In the smaller designs, a hopper 
bottomed primary tank is used which, 
of course, has no sludge collecting 
mechanism. 


Aeration and Final Sedimentation 


In this plant, the aeration tank 
and the final clarifier are combined 
in one concrete structure. This is 





Another view of a modern small activated sludge plant. 


accomplished through the use of a 
hopper-bottomed concrete tank hav- 
ing the four corners separated from 
the main body of the tank by concrete 
baffle walls. The center portion of 
the tank forms the aeration compart- 
ment and the combined volume of 
the four corner compartments pro- 
vides the required final sedimenta- 
tion period. This combination unit 
(the “Aerifier’”’) permits a saving in 
construction cost by elimination of a 
separate final clarifier and collecting 
mechanism. 

Each “‘Aerifier” is equipped with a 
Yeomans “Spiralflo”’ mechanical sur- 
face aerator. This unit consists, basi- 
cally, of a vertical updraft tube, a 
rotating aeration cone assembly at 
the liquid surface, and a slow-speed 
mechanical and electrical driving 
unit. The rotating cone draws the 
mixed liquor up through the draft 
tube and throws it out over the entire 
tank surface in minute particles, 
providing a maximum liquid surface 
for absorption of air. At the same 
time, it imparts a circular motion to 
the entire tank contents, which, when 
combined with the downward motion 
to the entrance of the draft tube, 
creates a spiral motion throughout 
the tank volume. This is of sufficient 
velocity to prevent deposition of 
solids. The tank bottom is kept clean 
at all times and the air absorbed at 
the tank surface is mixed through- 
out the whole volume of liquid. 

The settled sewage from the pri- 
mary tank enters the aeration com- 
partment and is subjected to the 
mixing and aeration action described 
above for a period in accordance with 
the design capacity of the plant. The 
rotating cone creates a wave action 
over the surface of the aeration com- 

(Continued on page 71) 
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How Cities Charge for Private Fire 
Protection Services 





This is a continuation of the 
data initiated in our May is- 
sue. The remainder will ap- 
pear in an early issue. 





Middle Atlantic 


New Jersey.—Burlington, Alonzo 
Shinn, Supt., has an annual service 
charge of $10; each hose line, $1; 
sprinkler heads up to 25, $25; over 
25, 10¢ each. Elizabeth, Samuel F. 
Newkirk, Jr., Engr. & Supt., Bd. of 
Water Commissioners, reports a 
charge of $15 per quarter for a 4” 
meter, $30 for a 6”, and $45 for an 
8”. Clifton, John T. Fitzgerald, City 
Engr., in charge of Div. of Public 
Works, reports the charge is based 
on the service charge of the corre- 
sponding size of the meter. Mont- 
clair, Chas. G. Bourgin, Supt., 
charges as follows: 2” connection, $5 
per quarter; 3”, $10; 4”, $15; 6”, 
$30; and 8”, $60. Somerville and 
Raritan, Sylvester E. Ward, Supt., 
makes a charge, depending on the 
size of the meter. Washington, Ed- 
ward Feldman, Mgr. Washington 
Water Co., charges $10 each yearly 
for hydrants only; charging for 
sprinklers is contemplated in the near 
future. No charge is made by Ham- 


monton, Madison, Manville, Perth 
Amboy, Pitman, Rahway, South 
Orange and Verona. 

New York-—Bath, Frank Nollet, 


Supt., Bath Electric, Gas & Water 
System, charges $15.75 quarterly for 
a 6” connection, plus estimated use 
of water in case of fire. Buffalo, Je- 
rome C. Kreinheder, Dir. of Water, 
makes a charge of $12 a year. Corn- 
ing, Carl F. Wilson, Supt. of Public 
Works, reports a charge of $5 per 
year to cover the cost of inspection 
by water department personnel. Gar- 
den City, A. H. Rogers, Supt. of 
Public Works, charges from $3.75 
quarterly for 2” connections to $21 
for 6” and 8” connections. Mamaro- 
neck and Harrison, W. E. Thrasher, 
Supt., Westchester Joint Water 
works No. 1, make a charge of $90 


vearly for 6” connections and $60 
for 4”. Norwich, Clarence F. Ames, 
reports that the charge depends on 


the size of service. Ogdensburg, 


Charles H. Lord, City Engineer, 
charges a flat rate of $1.00 a year. 
Olean, Nelson M. Fuller, San. Engr. 
& Supt., charges $3 per quarter for 
each system. Oneonta, Grover E. 
Rickard, Supt. of Water & Sewage 
Treatment, has a flat rate of $25 a 
year. Port Jervis, Russell J. Von 
Sauers, Water Commissioner, also 
charges a flat rate of $25 a year. 
Saugerties, William R. Johnson, 
Supt., Water Commissioner, makes a 
charge of $25 yearly for factories. 
Tarrytown, James R. Losee, Engr. & 
Supt., Water Dept., reports a charge 
of $10 per year per inch diameter of 
service line. Utica, L. J. Griswold, 
Engineer, reports yearly charges as 


follows: 4” service, $40; 6”, $50, 
and 10”, $100. Walton, D. W. De 
Witt, Manager, charges 1.9¢ per 


month for the first 500 gallons, and 
1.4¢ for the balance. Waverly, Lester 
Kk. Marshall, Supt. of Water, makes 
annual charges as follows: stand- 
pipes up to 25,000 gallons, minimum, 
$10; additional $2 for each 5,000 
gals.; heads $15 for 500; 5¢ per head 
additional; hydrants $5 each. No 
charge is made by Avon, Batavia, 
Kast Aurora, Elmira, Freeport, Ful- 
ton, Johnstown, Lancaster, Liberty, 
Little Falls, New York City, Oneida, 
Ossining, Peekskill, Penn Yan, Ra- 
vena, Tonawanda, Watertown and 
Wellsville. 

Pennsylvania.—Ambler, Chas. A. 
Hibschman, Borough Supt., reports 
the charge is usually the same as 
the private fire hydrant charge which 
a year. Ashland, H. L. Bur- 

sorough Manager, makes a 
quarterly charge, the amount depend- 


is $25 


meister, 


ing on the size of the connection: 
1”, 75: 1%”, $8: PA", $2; 2", 
$3; 3”, $4.25; 4”, $7.50; 6”, $17. 


Bloomsburg, W. McK. Reber, Pres., 
Bloomsburg Water Co., says the 
charge depends on the size of serv- 
ice. Bradford, Chas. M. Stewart, 
Supt., charges for outside the city 
limits only, based on the number of 
sprinkler heads at 7¢ per head. But- 
ler, Geo. K. Leary, Mgr., the Butler 
Water Co., charges annually as fol- 
lows: Fire hydrant, $50; 1 to 500 
sprinkler heads, $25 each, additional, 
5¢; hose openings, $12.50. Cham- 
bersburg, Robert Monn, Supt. of Wa- 
ter & Sewers, report the domestic 
rates are 50¢ per month. Clearfield, 
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\W. B. Kennard, Mgr., Mun. Au. 
thority of Clearfield, makes yearly 
charges of $150 for a 6” supply, 
3,000 heads, and $75 for a 4” supply, 
1,500 heads. Corry, H. A. Gilbert, 
Secretary and Treasurer, reports the 
charge for a 4” connection is $50: 
6”, $125, and 8”, $225. In Danville, 
Le Roy Deitrick, Supt. Water Dept, 
the charge is on a flat rate basis of 
$75 per year. Ford City, P. J. Wint- 
gens, Supt., reports the monthly 
charge is $2 per.inch of pipe. Free- 
land, George W. Wilson, Pres., Boro 
Municipal Authority, states _ the 
charge is $20 per year. Grove City, 
W. D. Breckenridge, City Manager, 
charges $3 per month per connec. 
tion. Lansdale, C. R. Ridington, 
Supt., reports the annual charges are 
determined by the size of the serv- 
ice line: 4”, $25; 6”, $50; 8”, $100 
[f customer has a water tank, the re- 
spective charge is doubled, and 2 
annual tank fillings are allowed 
Manheim, Chas. M. Geib, Supt 
charges $6.25 per quarter for fire 
hydrants and 2%¢ for sprinkler 
heads. McDonald, J. W. Lawrence, 
Mgr., makes a charge of $4.17 per 
month. Northampton, J. C. De Groot, 
Megr., Northampton Boro. Mun. Av- 
thority, charges 5 mills per sq. ft 
per year with a minimum annual 
charge. Oakmont, W. H. Bottelsen, 
Mer. & Cons. Engr., charges $15 
per inch diameter per year. Sayre, 
Chas. C. West, Gen. Mgr., reports 
the charge is based on 1,000 sq. ft 
of floor space. Shillington, Irvin R 
Herneisen, Supt., charges a flat rate: 
private fire hydrants, $50; sprink 
lers, 4” and under, $35; 6”, $50. The 
following cities do not charge: Du 
quesne, Freeport, Hazleton, Lans- 
downe, Lebanon, Morrisville, Mt 
Union, Oil City, Philadelphia, Phoe- 
nixville, Sewickley, Shippensburg 
and Titusville. 


South Atlantic 


Florida. — Gainesville, 
Worth and Melbourne 
charge for this service. 


Lake 
make m™ 


Maryland.—Faston and Salisbut) 
each report no charge for such ser 
vice. 

South Carolina. — Greer report 
that no charge is made’ for such ser¥ 
ice. 
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Abstracts from Highway 
Research Board Papers 


Jacked-in-Place 
Drainage Pipe 
JACOB FELD 
Consulting Engineer, New York, N. Y. 


ROM the point of view of safety, 

a roadway partially blocked dur- 
ing the construction of additional 
drainage or other sub-surface struc- 
tures, is worse than no road at all. 
Even after completion of the pipe 
installation, the temporary roadway 
and the final surface patch are con- 
stant points of hazard. 

There is no reason why the estab- 
lished procedure of jacking pipe is 


not an accepted standard for the 
numerous pipe installations across 
completed roadways. This paper, 


which was presented at the 27th an- 
nual meeting of the Highway Re- 
search Board, describes the various 
types of pipe jacking methods and 
cites examples of actual installations 
from 2-inch to 84-inch pipe sizes. 
Small pipes may be driven through any 
type of ground by either first boring 
or coring an opening, or by jacking 
with a static or vibrating force. Larger 
pipe sizes must be jacked into fills 
while the soil squeezed into the pipe 
is being removed. In most cases, a 
small scale tunnelling operation pro- 
gresses directly ahead of the pipe, 
thereby reducing the necessary jack- 
ing force, or permitting a longer ad- 
vance with available jacks. 

Tabulations of actual installations 
of both concrete and corrugated metal 
pipes, since 1926, shows successful 
cases of pipes jacked over 100 feet 
from one location and in fills of vari- 
ous soil types. Depths of pipe varied 
from 3 ft. minimum cover below rail- 
toad tracks to 66 ft. in a slag dump. 

\nalysis made up of the actual 
jacking pressures required indicates 
that the forces acting on the pipe dur- 
ing movement can only be explained 
by the assumption that the disturbed 
“il is in a viscous state. Evaluation 
of the necessary jacking pressures are 
made for each case of installation. 
Strength of the pipe used is no greater 
than the standard culvert pipe, since 
“il loading pressures are less than 
are found under the most favorable 
trenching procedures. 








Highway Design, Construction | 
and Maintenance 


Courtesy Galion 


Motor grader on mixed-in-place resurfacing, Ohio Route 598. 


The cost of pipe jacked-in-place is 
often below the cost of open cut 
trenching methods if all surface resto- 
ration charges are included. Prog- 
ress records, labor and other costs for 
several typical jobs are listed to- 
gether with a bibliography of refer- 
ences describing actual installations. 


Stabilized Turf Shoul- 
ders for Parkways 
OLIVER A. DEAKIN 


Parkway Engineer 
New Jersey State Highway Department 


HIS paper (before the Highway 

Research Board) outlines the 
problem of designing a stabilized 
turf shoulder suitable for parkway 
use and of constructing a sample sec- 
tion. Five different grass seed mix- 
tures were used in seeding the experi- 
mental turf shoulder plots. Hay 
mulch was used at rate of 100 pounds 
per 1,400 sq. ft. Traffic delineators 
were placed fifty feet apart along the 
edge of the bituminous portion of 
shoulder to keep off cars and trucks 
for a two-month period until a good 
stand of grass was obtained. Tenta- 
tive findings are that stabilized types 
of turf shoulders may be built during 
summer months and _ successfully 
seeded when combined with mulching 
practices. The use of a 3-foot bitumi- 


nous transition strip along pavement 
edge eliminated wearing of turf next 
to the paved strip. The shoulder areas 
have proven satisfactory in both dry 
and wet weather and greatly improve 
the appearance of the Parkway. 


Salvaging of Old 
Pavements in Ohio 
C. R. HANES 


Field Engineer, Bureau of Construction 
Ohio State Highway Department 


HIO is fortunate in having many 
miles of all types of pavements 

of varying ages which provides a con- 
tinuous test project for the develop- 
ment of methods and equipment for 
resurfacing and widening practices. 
Owing to the many comparatively 
recent developments in design and 
construction methods, the discussion 
in this paper is limited to widening 
with non-rigid bases of the macadam 
and bituminous concrete types and re- 
surfacing with bituminous concrete. 
It is important that salvaging of 

a pavement be done at the proper time 
to avoid unnecessary costs. One of the 
most important items in salvage con- 
struction is readiness for the salvage 
work to follow. In the case of old con- 
crete pavements with rocking or brok- 
en slabs this may consist of underseal- 
ing or adding an insulation course to 
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the surface. It has proven more prac- 
tical to add extra leveling material 
as separate courses over areas of par- 
tial failure than to remove and replace 
the old pavement. Most salvage proj- 
ects now include widening. Placing 
of widening courses of macadam or 
bituminous concrete or a combination 
of the two general types without the 
use of forms has increased production, 
decreased labor cost and improved the 
stability of the widening. Placing of 
widening with self propelled strike off 
units has improved results and in- 
creased production. Use of the same 
composition bituminous concrete mix 
in narrow base widening courses as 
used in leveling and some top courses 
has improved the density and stability 
of the course, and at the same time 
improved contractor’s operations. As- 
phalt of lower penetration is now be- 
ing used on high traffic routes to pro- 
vide increased stability. The open 
minded approach to salvage construc- 
tion permitting the development of 
equipment and methods has resulted 
in improvements in equipment, meth- 
ods and the finished product. 


Flow Through Gutter 
Inlet Gratings 


CURTIS L. LARSON 
St. Anthony Falls Hydraulic Laboratory 





p 


HIS investigation of the flow of 

water and entrained debris through 
gutter inlets of the grate type was 
conducted at the St. Anthony Falls 
Hydraulic Laboratory of the Uni- 
versity of Minnesota, under the spon- 
sorship of the Minnesota Department 
of Highways. The purposes of the 
experiments were: (1) To obtain data 
on the performance of existing inlets ; 
and (2) To develop inlets with higher 
capacity and greater ability to pass 
debris. 

The inlets tested included two 
standard grate inlets, one with open- 
ings parallel to the flow, and the other 
with openings normal to the flow. Sev- 


eral experimental inlets were also 
tested. The original experimental 


inlet was constructed with bars and 
openings set at an angle of 45 deg. 
with the direction of flow. It was hoped 
that these openings would be self- 
cleaning as a result of the component 
of flow along the axis of the bars. This 
inlet was tested with various settings 
and improvements. 

Each inlet was mounted full-scale 
in a simulated gutter in the laboratory 
titling channel, and capacity tests 
were conducted at several slopes and 
over a wide range of discharges at 
each slope. Quantitative tests with 
simulated debris were also made. 


The tests showed that openings 
parallel to the flow intercept the water 
more readily than do openings nor- 
mal to the flow. However, the width 
of the inlet is an important factor in 
determining its capacity. For ex- 
ample, the original experimental inlet 
has a capacity somewhat greater than 
either of the standard inlets tested, 
mainly as a result of its greater width. 
The tests also demonstrated that the 
capacity of this inlet can be increased 
substantially by a change in the form 
of its bars; an improvement which is 
applicable to any inlet with transverse 
bars. The debris tests indicated that 
only inlets with openings parallel or 
nearly parallel to the flow are self- 
cleaning. 

Perhaps the most important fact 
developed by the tests is that the ca- 
pacity of apparently any grate inlet 
can be increased greatly by permit- 
ting a small portion of the flow to pass 
over or around the inlet. This small 
amount of water, which was termed 
“carryover,” is not cumulative and is 
therefore permissible for the case of 
inlets in series. Thus, by allowing a 
carryover of 0.10 to 0.20 cu. ft. per 
sec., the spacing of inlets in series can 
be approximately doubled. 

From the test data in the form of 
rating curves, an inlet capacity corre- 
sponding to a permissible carryover 
can be selected. This capacity is the 
“normal” inlet capacity for the series, 
that is, the capacity per inlet under 
the design conditions. The inlet spac- 
ing can then be computed by equating 
the inlet capacity to the runoff per 
inlet. An example of ten inlets in se- 
ries is given to illustrate the compu- 
tation of the operating capacity of 
individual inlets under unusual cir- 
cumstances, such as clogging of an 
inlet or excessive rainfall intensity. 


Continuously Reinforced 
Concrete Pavements 


EVERAL states are investigating 
continuously reinforced concrete 
pavements. Details of designs were 
discussed at the Highway Research 
Board meeting last winter. W. W. 
Russell, Engineer of Materials, Illi- 








Model A IHC wheel tractor with side mower 

and seven section Worthington pull mower 

cutting grass and weeds at Terre Haute’s Hul- 
man Field, 640-acre airport. 
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nois Division of Highways, described 
one of these pavements built last sum- 
mer. This pavement is 22 feet wide, 
approximately 5% miles in length 
and is divided into eight test sections, 
six of which are approximately 3,500 
feet and two approximately 4,230 
feet in length. The pavement contains 
no transverse joints except those sepa- 
rating the different sections and no 
longitudinal joint, the transverse steel 
being continuous across the full width 
of the pavement. 

Four of the sections are of 7-inch 
and four of 8-inch uniform thickness, 
Four percentages of longitudinal 
steel, based upon the cross ‘sectional 
area of the pavement, were used with 
each thickness of pavement; namely 
0.3, 0.5, 0.7 and 1.0 percent. The va- 
rious percentages of longitudinal 
steel were obtained by using bars of 
different diameters and variable spac- 
ings. Rail steel bars, ASTM Designa- 
tion A-16, were used for the longi- 
tudinal reinforcement. The transverse 
reinforcement consists of 3@-inch in- 
termediate grade. billet steel bars 
spaced at 12 inches c-c over one half 
the length of each section and 18 
inches c-c over the other half. The re- 
inforcement was supported on chairs 
and was placed 3 inches below the 
surface of the pavement. The concrete 
was placed in one lift and to insure 
proper embedment of the steel the con- 
create was vibrated. 

William Van Breemen, Engineer 
of Special Assignments, N. J. State 
Highway Dept., gave details of two 
sections of continuously reinforced 
pavement built in 1947 on Route 25 
between Hightstown and Cranford. 
The northerly section is 5,430 feet 
long, of 8-inch uniform thickness, and 
contains 0.90 percent of longitudinal 
reinforcing steel. The southerly sec- 
tion is 5,130 feet long, of 10-inch uni- 
form thickness, and contains 0.72 per- 
cent of longitudinal reinforcing steel. 
The project also included the con 
struction of a series of experimental 
slabs 187-ft. 4-in. in length having an 
additional amount of longitudinal re- 
inforcing steel within their central 
portions. 

Reference lines were established to 
determine the magnitude of subse 
quent longitudinal movements of the 
ends and interior portions of the com 
tinuously-reinforced sections. Numer 
ous gauge points were installed t 
permit determination of: (1) the 
widths of cracks; (2) changes in the 
lengths of various parts of the se 
tions ; (3) changes in the widths of al 
transverse joints and, (4) the amour 
of opening of the longitudinal joints 
Series of gauge points were installet 
in the 187-ft. 4-in. slabs to determin 
the changes. 
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Dams in 


PERMAFRO 


By JOSEPH D. LEWIN 


This is the fourth article in this series and the second on the design 
and construction of dams in areas where the ground is permanently 
frozen. The first article on dams appeared in our May issue. 


N constructing dams on sedimentary 

formations, particular attention 
should be paid to subsoil investiga- 
tions, and the thermal regime of the 
dam site should be determined in 
minute detail. Locations having inclu- 
sions of ice should be avoided, unless 
specially treated, as by thawing the 
ice inclusions, and either filling the 
voids with grout; or consolidating by 
collapsing the subsurface soil by a 
modified method of vibroflotation. 
Modified vibroflotation using hot 
water, steam, or a water-steam combi- 
nation instead of cold water, enables 
collapsing the permafrost to a depth 
of 100 ft. in a single application, and 
at the same time compacts the soil 
to its optimum density, thus provid- 
ing considerable bearing value for 
the foundation of the dam. When the 
foundation site is decided upon and 
the datum of any future permafrost 
table ascertained, the type of dam can 
be chosen. 

Timber dams, either of crib-type or 
of beartrap type, are suitable for low 
head dams. Materials may be avail- 
able at the site, thus saving transpor- 
tation. Timber dams are _ flexible 


enough to adjust themselves to un- 
equal settlements. They resist climatic 
conditions, are poor heat conductors, 
and do not require elaborate provi- 
sions for expansion. Such dams should 
have extra heavy facings and should 
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the facing boards suffer from the 
wearing action of the ice sheet. 


Rockfill Dams 

Rockfill dams are economical, and 
provide excellent drainage, as well 
as aeration of the dam body, thus 
raising the permafrost table and in- 
suring against permeability of the 
sub-soil strata. Rockfill dams may be 
protected by a waterproof blanket 
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PERMAFROST TABLE BEFORE OAM CONSTRUCTION 
PERMAFROST UNDER DAM BUT NO RESERVOIR 
PERMAFROST TABLE AFFECTED BY WATER IN RESERVOIR 








Fig. 2. Profile through dam. See also Fig. 1 in May issue. 


be inclined downstream not less than 
60° from the vertical, so as to allow 
the ice to creep up the face of the dam. 
Crib-type dams should be backfilled 
with dry coarse materials which will 
allow free drainage. Spillway pro- 
visions can be incorporated easily into 
the design of timber dams. However, 
such dams require maintenance, since 
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CONCRETE BLANKET PROTECTION 

ASPHALTIC CONCRETE REINFORCED WITH WIRE MESH 
LIGHT AEROCONCRETE INSULATION 

COARSE GRAVEL FOR DRAINAGE AND AERATION 


DETAIL OF UPSTREAM 
FACE OF DAM 











Fig. 3. Method of protecting dam. 


and an insulating layer on the up- 
stream face, similar to those described 
hereafter for earthfill dams. Mate- 
rials for the rockfill should be selected 
particularly for their resistance to 
climatic conditions. The downstream 
face of rockfill dams can be very steep, 
in fact as steep as 1 on 1, or even 1 on 
34. On the other hand, the upstream 
face should be sloped not less than 1 
on 3 or even flatter. This is not a re- 
quirement for stability, but mainly 
to allow the ice sheet to creep upon 
the face and to bring the aerated body 
of the rackfill upstream as far as pos- 
sible, in order to raiSe the permafrost 
table (Fig. 2). 


Earthfill Dams 

Of the various types of earthfill 
dams, those that are wet or contain 
water are not suitable. This elimi- 
nates not only hydraulic-fill dams, but 
also those wherein the saturation line 
is inside the dam body (dams with a 
central core or a core wall). Actually, 
only dams with an upstream blanket 
(Fig. 3) are suitable for arctic condi- 
tions. Such dams can be kept dry 
throughout the year and are therefore 
not subject to freezing and swelling. 
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The choice of material and its placing 
are simplified. Depending upon the 
earth in the borrow area, it may be 
necessary to screen the fill material 
and to use only sand larger than %- 
in. Emphasis should be laid on the 
permeability of the fill material and 
the ease of draining it. 

The waterproof blanket (E in Fig. 
3) should be elastic enough to fol- 
low deformations induced by sub- 
soil subsidence due to both thermic 
changes and loads. Therefore, a con- 
crete blanket cannot be used, and the 
use of asphaltic or bituminous mate- 
rials is indicated. To stabilize the 
blanket and provide it with higher 
resistance to deflections, it is advis- 
able to place wire mesh reinforcing on 
both faces of the blanket. This can be 
applied either hot or cold. In choosing 
the materials, ductility is desirable. 
The thickness of the waterproofing 
blanket will depend on the height of 
the dam and the degree of anticipated 
settlement. A minimum blanket thick- 
ness of 6 in. is recommended, and the 
waterproofing should be properly se- 
cured to the dam to avoid slippage or 
displacement. Furthermore, the water- 
proofing blanket should be protected 
against wear by the ice sheet. 

Blanket protection (D in Fig. 3) 
should be made of materials strong 
enough to resist severe wear. Precast 
concrete blocks, not less than 6 in. 
thick and made of high strength con- 
crete (ultimate strength greater 
than 12,000 Ib. per sq. in.), will serve 
the purpose. Such high-strength con- 
crete blocks are possible only with 
proper materials and under closely 
controlled manufacturing conditions. 
Their value is increased by treating 
the water-side surface with vacuum 
finish. As in rockfill dams, the up- 
stream face of the dam must be in- 
clined more than usual. 

Blanket protection can be made of 
cast-in-place concrete, but this requires 
form-work and complicates the con- 
trol of materials and curing. How- 
ever, if precast blocks are used, the 
question of their connections and ties 
is not simple to solve. Any upstream 
berms within the limits of the reservoir 
water fluctuations should be avoided 
to prevent accumulation of ice. In 
fact, it is advisable to avoid berms on 
the upstream face from about.10 ft. 
below the draw-down level to the top 
of the dam. 

The thermo-insulation layer (F in 
Fig. 3) should protect the waterproof- 
ing blanket from transmission of cold 
from the dam body into the pool. 
Should this type of cooling of the 
blanket and the blanket protection 
occur, it would cause icing of the 
upstream face, with its concomitant 
expansion, and adfreezing forces 


against the protective facing. The 
thermo-insulation layer can be used 
also as an equalizing base for the 
waterproof blanket. As such, it can 
equalize settlements and _ prevent 
puncturing of the waterproof blanket 
by the underlying coarse mate- 
rial. Insulation materials should be 
weather resistant, strong enough to 
withstand the hydraulic and dead 
load, and of low thermal conductivity. 
3ecause the insulation layer is cov- 
ered by the blanket and the protec- 
tive facing, it is quite inaccessible 
and any maintenance or replacement 
requires major repairs. Therefore, in 
choosing materials the question of 
permanency is decisive. 

In regard to the strength of these 
insulation materials, the unit pressure 
due to water is comparatively low; 
for example, for a 100-ft. head this 
pressure amounts to only 43.2 lb. per 
sq. in. The dead load of blanket and 
protective facing contributes only an 
additional 1 lb. or 2 lb. per sq. in. 
Most of the materials likely to be 
used can resist such compressive 
stresses without appreciable deforma- 
tions. If tapber is used, it should be 
treated for weatherproofing. Solid 
materials (such as concrete, or brick 
masonry) require considerable thick- 
nesses for the required insulation 
values. 

On the other hand, inert materials 
of expanded type, such as _ light- 
weight concrete, afford economical 
insulation. The expanded materials 
can consist of either expanded aggre- 
gates, or of concrete expanded by 
admixtures. Materials made of dolo- 
mite, silica, slag, or glass fiber, are 
extremely effective and their cost at 
the construction site is the only deter- 
rent to their use. The required thick- 
ness of insulation is determined by 
the severity of climatic conditions. 
The insulation layer should be suf- 
ficiently thick to reduce its conduc- 
tivity coefficient to 0.02 or less. This 
would require that a layer of light- 
weight concrete be about 12 in. thick 
(Fig. 3). It is advisable to make the 
insulation flexible, so as to permit 
it to follow the settlements of the 
supporting dam body. If the insula- 
tion is made of inflexible materials, 
such as light-weight concrete, articu- 
lated precast slabs may be used; 
however, the upstream edges should 
be rounded or beveled to prevent 
damage to the waterproofing blanket. 


Maintaining the Permafrost Table 


To maintain the permafrost table 
high under the dam, it is necessary 
to insure low temperatures within the 
dam body. This can be accomplished 
by circulating cold air through the 
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dam during the winter season, thus 
undercooling the earth-fill sufficiently 
to prevent thawing during the sum- 
mer. To afford this air circulation 
the dam should include either aera- 
tion ducts or pipes, or a coarse gravel 
layer (larger than 2-in.), which 
would permit passage of the air 
through it. Since a gravel layer is 
more resistant to settlement, and at 
the same time acts as a drainage 
system, gravel-type aeration appears 
preferable. A minimum thickness of 
18 in. is suggested for the inclined 
gravel layer (G in Fig. 3), with the 
thickness increased toward the bot- 
tom of the slope. The base layer of 
gravel should be not less than 3 ft. 
thick. The inclined gravel layer 
should extend to the surface in order 
to have contact with the air. In sum- 
mer, the top of the gravel layer can 
be covered so as to preserve the low 
temperature in the dam during the 
warm season. The same gravel layer 
can be used as a bottom layer under 
the earth fill, both for drainage and 
aeration purposes. 

The downstream face of the dam 
should be protected against precipi- 
tation in order to keep the earth- 
fill dry, and also to protect the earth- 
fill from erosion. This is not a serious 
problem in the arctic because the 
rainfall is small. Seeding is not 
recommended because of the climatic 
conditions. 

Spillway design and construction 
methods will be covered in the 
next installment. 


Snow Removal by Flush- 
ing from Fire Hydrants 


HEN snow has stopped falling 
in Woodstown, N. J., the 
streets are plowed to within a few 
feet of the curb line. At the same time 
the merchants clean off their side- 
walks. This leaves a large pile of snow 
adjacent to the curb. The inlets are 
diked so that water does not flow into 
them and the fire hydrants are turned 
on. This melts most of the snow and 
that which is not melted is allowed to 
become thoroughly saturated. Then, 
before the sidewalks are flooded, the 
catch basins are opened and the whole 
works allowed to flow away. 

This system works at temperatures 
as low as 17 degrees and perhaps even 
lower, although there has been no 0c 
casion to work below that tempera 
ture. The minimum gutter grade 
required is about .25%, or three 
inches in 100 feet, just enough 
allow a flow towards the inlets. It is, 
of course, necessary to have curbing 
to prevent the flow of water onto the 
sidewalk area. 
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Additions to the Princeton, 
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N. J. 


Treatment Plant 


HE Princeton sewage treatment 

plant was constructed in 1932 to 
serve Princeton township, borough 
and University, with a design capac- 
ity of 2 mgd from a population of 
18,000, which was expected to be 
reached by 1940. After 18 years of 
operation there appears to be no de- 
terioration in the effluent, although 
certain units have become overloaded 
and it has been increasingly difficult 
to operate, particularly the units for 
treating and disposing of the sludge; 
and many mechanical units are be- 
coming worn out. The average BOD 
of the final effluent for 1947 was 15.6 
ppm, and that of the river receiving 
it was increased from 2.51 to 2.53, 
but both the 37° count and the B. 
Coli were less below the outlet than 
above. 

The principal reasons why the 
plant still is delivering a good efflu- 
ent are: 1—A liberal estimate of fu- 
ture sewage volume in designing it. 
2—Careful maintenance and opera- 
tion, utilizing the latest scientific de- 
velopments. 3 — Developments in 
trickling filter capacities, recognized 
by a 60% reduction in volume re- 
quirements of the State Health De- 


1. RUSSELL RIKER 


Borough Engineer 





PRESENT AND PROPOSED CAPACITIES 


Unit 
Pumping station 


687% mil. 
Settling tanks 2 mil. 
Dosing tank 3 mil. 
Stone filters 2 mil. 
Final settling 2 mil. 
Sludge digestion tank 18,000 pers 
Sludge beds 18,000* ”’ 


Chlorine machine 


Present Capacity 


. One 150 lbs. and other 


New Capacity 


gallons 8 7% mil. gallons 
gallons 3 mil. gallons 
gallons 3 mil. gallons 
gallons 5+mil. gallons 
gallons 3 mil. gallons 
ons * 25,000 persons 


27,000 


300 lbs. per 24 hours 


8 Maximum rate of flow; other units are for average flow. | 
* Theoretically, actually not enough for existing population 





ments and enlargements are neces- 
sary, as noted further on. 

The original treatment plant con- 
sisted of pumps lifting the sewage 
77 ft.; settling tank; dosing tank; 
sprinkling filter; final settling tank; 
digestion tank; and glass-covered 
sludge drying beds. Chlorine is fed 
to both raw sewage and final effluent. 
(See PUBLIC WORKS for July 
1941.) Later there were added a tank 
for treating supernatant, a mixing 
chamber between the filter and final 
settling tank where alum-can be 
added, and a tower for mixing tin 
cans and chlorine water. 
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Record of sewage flow, water consumption and rainfall, with projections for the future. 


the probable population and sewage 
flow in 1957. Due to wartime increase 
in population, we have no definite 
knowledge of the population served 
at the present time, but it is believed 
to consist of 14,000 in Princeton Bor- 
ough and Township, 5,500 students in 
the University and school, including 
wives and families, and 2,000 tran- 
sients; a total of 21,500. Population 
curves indicate that the Borough and 
Township population will increase to 
16,500 by 1957, assuming that the 
curve will flatten to normal growth 
within the next 4 or 5 years. Assum- 
ing no change in the student and 
transient population, the total will be 
23,000. 

During the past two years the wa- 
ter consumption and sewage flow 
showed a very rapid increase, result- 
ing from the increase in population. 
The sewage flow for the year 1945- 
46 exceeded 600 mg. If a sewage 
flow curve be plotted and projected 
similarly to the population curve, the 
estimated flow in 1957 would be 800 
mg, or an average of 2,200,000 gpd. 
Allowance is being made for a maxi- 
mum of 3 mgd, partly to allow for 
maximum infiltration of ground wa- 
ter, years of unusual rainfall having 
increased the flow by 50 mg above the 
normal. 

Pumps. The original pumping 
plant included a 1 mgd pump, a z 
mgd and a 4.5 mgd; also a gasoline 
operated generator which can supply 
sufficient current to operate all the 
pumps and the other plant equipment. 
In 1942 the 2 mgd pump was re- 
placed by another of the same capac- 
ity, and the 1 mgd is to be replaced 
soon; both because they had worn 
out. The 1 mgd pump had operated 
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53,560 hr. and the 2 mgd pump 42,- 
000 hr. without once clogging or 
causing any trouble, except that the 
check valve on the former had to be 
repaired last year. I think this speaks 
well for sewage pumps. The capacity 
of the pumps is ample for more than 
the estimated flow of 10 years hence. 


The Treatment Plant 

Settling Tank. This is a 2-com- 
partment plain tank designed for 4 
hr. detention, which will be increased 
50% in capacity by adding a 3rd 
compartment. 

Sprinkling Filters. There is one 
acre of stone, 8 ft. deep, designed for 
2 mgd according to the 1930 rules of 
the State Health Dept. The first 
thought of the writer was to adapt 
these to the Bio-filtration or Aero- 
filtration system. However, the rules 
have been so modified as to permit 
treatment of 600,000 gal. per acre- 
foot, or 4,800,000 gpd on our 8 ft. 
bed. Also our filter has occasionally 
handled satisfactorily between 4 and 
5 mgd for short periods. Enlarge- 
ment therefore seems to be unneces- 
sary for the filter or its dosing tank. 

The final settling basin will have 
to be enlarged in the near future to 
provide one hour detention of the es- 
timated future flow. 

Digestion Tank. This has a capac- 
ity of 53,000 cu. ft. and is unheated. 
We get digestion only during May to 
October, and plan to install a heater 
for heating the sludge by a hot wa- 
ter system, or for heating the super- 
natant and returning it to the sludge 
tanks during the 6-month period 
when little digestion takes place. 
This should nearly double our diges- 
tion capacity. 


Sludge Disposal 


Sludge Beds. The area of the 
glass-covered sludge drying beds 


was 9,760 sq. ft. This was found to 





be insufficient and in 1947 we added 
two open sand beds, each 40 x 120 ft., 
divided into five 24 x 40 ft. units. 
They were constructed according to 
the requirements of the New Jersey 
State Health Dept., with underdrains 
at the bottom in channels 10 feet 
apart, surrounded by 6” of stone and 
covered with 12” of stone graded 
from 14%4” to %4”, with 6” of sand 
topping the bed. The outside banks 
of the two beds were given a slope 
of one to two. The partitions in each 
bed were constructed of 2” pre-cast 
concrete slabs 24” wide, the slab ex- 
tending 12” in the ground and 12” 
out. The trenches for the underdrains 
were dug by a machine that dis- 
charged the excavated material into 
a truck operated alongside the ma- 
chine. This work was done by the 
Borough by day labor for something 
less than $10,000. 


As the contemplated improvements 
are not being made under orders of 
the State Health Dept. we intend to 
spread them over a period of five 
years. Our plan for next year calls 
for installing a sludge-heating plant 
and new chlorine apparatus; fol- 
lowed by additions to the settling 
tanks the year following; then addi- 
tions to the final settling tanks; and 
finally improvements to the filters 
and miscellaneous changes, includ- 
ing pumps for returning some of the 
effluent to the raw sewage. 

Costs. The original plant and 
pumping station cost approximately 
$230,000 which is being amortized 
over a twenty-five-year period. We 
decided to finance our five-year plan 
by borrowing the capital each year 
and amortizing it over a five year 
period, so that we add to our budget 
each year abéut $2,000 for amortiza- 
tion and $300 for interest. In this 
way the cost will not be too severe 
in any one year. 

The cost of treating our sewage 


A view of the sludge drying beds. 
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per million gallons for operation js 
$21.40, $0.41 less than the average 
for the past ten years and much less 
than the original unit cost in 1933 
which was $23.00. Our total budget 
has increased about $3,000, or fifteen 
per cent, since the plant was first 
operated. This program will perhaps 
increase it ten per cent more each 
year for the next five years. This we 
consider very reasonable, since most 
of our increase has been in salaries 
and wages. Savings have been made 
in chlorine costs, in water used for 
flushing, and in many smaller items 
so as to offset the higher costs due 
to inflation. 





Aquatic Growths in 
Reservoirs 


In the summer of 1947, aquatic 
growths became so abundant in Shel- 
don reservoir of the water system of 
Houston, Texas, that removal and 
control of them became absolutely 
necessary. The growths covered ap 
proximately 700 acres of the 2400 
acres of the reservoir, and were 
quite thick in practically the whole 
12 miles of the earthen canal, so ob 
structing the flow of water as to re 
duce seriously the storage capacity 
of the reservoir and endanger the 
important supply of raw water to 
several large industrial consumers 
along the canal. Investigation dis- 
closed the emergent plants to be cat- 
tail, pond lily, water plantain, ar- 
rowhead, sedge and bamboo; the 
submerged plants to be pond weed 
and stonewort; and the floating, or 
surface, plants to be water shield 
and water lily. In addition, willows, 
coffee beans, rattle pods, tall indigo, 
and spurge were growing on the 
levees. Dr. Edgar C. Tullis of the 
United States Department of Agri- 
culture identified these plants and 
recommended methods of eliminat- 
ing them. 

After rather extensive investigs 
tions of eradication processes, it was 
decided to spray the growths with 
the chemical weed killer 2,4-D. The 
reservoir proper was sprayed by 
plane and approximately 90% kill 
was obtained. The total cost for this 
work, including plane rental, wa 
$2.99 per acre. The canal was hand 
sprayed and approximately 50% kil 
effected. A second application to tht 
canal was made by plane with re 
sults similar to those on the reser 
voir. Drag-line operation in progres 
at the end of the year showed th 
2,4-D treatment to be successful it 
killing the 1947 crop; however, col 
trol measures will be required 
eliminate future crops. 
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Design Data on 
FOREIGN AIRPORTS 


ESCRIPTIONS of several large 

overseas airports have been pub- 
lished in condensed form in 4ero- 
drome Abstracts, a publication of 
the Road Research Laboratory and 
the British Air Ministry. The data 
on airport developments in India 
were prepared by E. H. Booth, and 
published in the Journal of the Insti- 
tution of Civil Engineers, 1947, 29 
(2); constructional features of the 
Lisbon Airport were described by 
E. Thomann in Strasse u. Verkehr, 
1946, 32 (18/19) ; and the Canberra 
Airport was described in M/aiu Roads, 
1947, 12 (4). 


Construction in India 


In India, the war resulted in the 
constructioneof more than 200 aero- 
dromes with 2,000-yd. runways. 
Tar, bitumen, and to some extent 
concrete also, were in short supply. 
The runways were mostly constructed 
from 4-in. slabs of 1:274:5, or even 
1:3:6 concrete on suitable bases. Al- 
though failures have occurred, the 
runways have been substantially suc- 
cessful with aircraft weighing up to 
60,000 lb. and tire pressures of 60 lb. 
per sq. in. Failures have mostly been 
traced to the subgrades. “Drop walls” 
were found to be necessary round the 
perimeters of the pavements, to pre- 
vent the entry of water into the sub- 
grade; for normal Indian conditions 
a minimum depth of 2 ft. below the 
under side of the pavement is re- 
quired. Slabs were generally 33% 
x 15 ft., with “cutaway” corners and 
butt joints precoated with bitumen; 
¥,-in. bitumen-filled expansion joints 
were placed at 100-ft. intervals. For 
many Indian soils it was necessary to 
insulate the pavement from the sub- 
soil by a layer of 3-6 ins. of sand 
below the paving. 


The Lisbon Airport 


The Lisbon airport, first opened in 
1942, has been so constructed that 
necessary extensions can be carried 
out without interference with exist- 
ing arrangements. Lisbon is fortunate 
in having the Portela de Sacavim 
plateau, an ideal terrain for an air- 


port, only a few kilometres to the 
north of the city centre. The Airport 
was first planned in 1938 by Por- 
tuguese engineers and Dutch special- 
ists. In the first stage of develop- 
ment four 3,940 ft. (1,200-m.) run- 
ways were constructed, with provision 
for the extension of each to 6,560 ft. 
(2,000 m.). The total runway widtk 
is 820 ft. (250 m.), consisting of a 
central 164 ft. (50 m.) strip with a 
bituminous surface flanked on either 
side by a 328 ft. (100-m.) wide 
turfed strip. The subgrade is a fine- 
grained loamy sand having good 
bearing capacity when dry, but not 
when wet. Good drainage was there- 
fore imperative, and a drainage sys- 
tem was installed, extending well 
beyond the actual limits of the flying 
field and consisting of 142,000 yd. 
(130,000 m.) of about 2%-in. 
(0.06-m.) diameter clay piping about 
28 in. (0.7 m.) beneath the surface; 
this has proved fully effective. Bi- 
tuminous surfacing was chosen for 
the runways on economic grounds 
and because of its shock-absorbing 
properties. This choice has justified 
itself and will be continued in future 
developments. The runway construc- 
tion consists of a 10-in. (25-cm.) 
layer of sand resting on the loamy 
sand sub-base, covered by an 8-in. 
(20-cm.) layer of hand-placed stone 
pitching, then about 2 in. (5 cm.) of 
broken stone with a 2-in. (5-cm.) 
cover of fine macadam asphalt, which 
is subsequently to be covered with a 
%-in. (2-cm.) bituminous carpet. 
The surfacing has stood up well to 
heavy use, and passengers and pilots 
have both remarked that landings on 
it are almost free from shock. The 
apron area—about 23,920 sq. yd. 
(20,000 metres)—consists of con- 
crete slabs 33 ft. x 164 ft. x 6 in. 
(10 m. x 5 m. x 15 cm.). The 
projected extensions of the runways 
to a length of 6,560 ft. (2,000 m.) 
are already well under way. 


Australian Practices 


Work on the aerodrome at Can- 
berra comprises the construction of 
two runways, one 7,000 ft. and the 
other 5,450 ft., about 2% miles of 
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taxiways, a central hardstanding area 
(all from stabilized gravel), and 
extensive drainage works. Salient 
points of the design were :—maxi- 
mum longitudinal grade on runways, 
1% ; crossfall of runways, 1% ; cross- 
fall of sidestrips, 0.5%-2.0% ; width 
of runways, 150 ft.; thickness of 
pavement on runways, 12 in. (14 in. 
at‘ends); thickness of pavement on 
taxiways and hardstanding, 14 in.; 
width of taxiways, 40 ft.; bearing of 
7,000 ft. runway, 170°; bearing of 
5,450 ft. runway, 120°; maximum 
cut and fill for construction of run- 
ways, respectively 1.43 ft. and 3.40 
ft. Quantities of the principal items 
or work were ;—earthwork, 167,000 
cu. yd.; pavement, 311,000 sq. yd.; 
cable ducts (4-in. diameter concrete 
pipes), 6,480 lin. ft.; pipe drains, 
13,640 lin. ft.; concrete drains 
(grated), 6,700 lin. ft.; open drains, 
9,500 lin. ft. For the collection of sur- 
face water a system of open drains 
was constructed, leading to sump in- 
lets from which water was carried in 
underground pipe drains, varying 
from 9 to 48 in. diameter, to an ad- 
jacent watercourse. 

The principal items of plant used 
were: 10 track-type tractors, 3 with 
bulldozer attachments; 7  cable- 
operated carryall scoops 8 to 11 cu. 
yd. capacity; 3 light and 1 medium 
pneumatic-tired tractors; 5 heavy- 
duty motor graders; 1 tractor-drawn 
heavy grader; 8 double-drum and 
1 treble-drum sheepsfoot rollers used 
in 3 sets; 3 pneumatic rollers; 3 6-8 
ton smooth rollers; 6 water tanks for 
truck mounting, fitted with sprayer 
bar; 1 Barber-Greene trencher (for 
excavating pipe trenches); 1 34-cu- 
yd. excavator, fitted as back-ditcher 
and used periodically as a crane. The 
pavement gravel was an_ altered 
shale with some quartzite and quartz 
in a matrix of loamy soil. It was used 
in its natural state for part of the 
work; when deficient in sand it was 
stabilized. The total quantities placed 
were 84,500 cu. yd. of gravel and 
81,500 cu. yd. of sand. Consolidation 
of both subgrade and pavement was 
very thoroughly carried out; the 
compaction actually obtained aver- 
aged 90.9% for the subgrade and 
97.9% for the pavement (% of the 
dry density by the Modified Proctor 
Density test—A.A.S.H.O. Method 
No. T99). A field laboratory was 
established at the aerodrome, and the 
number of compaction, mechanical 
analysis and other tests totalled 
1,400. A two-weeks course of instruc- 
tion, held for plant operators, re- 
sulted in a marked increase in out- 
put. The pavements were subse- 
quently covered with a bituminous 
surfacing. 
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Removing Low Concentrations of 
Phenolic Compounds from Water: 


Neuberne H. Brown, Jr., and Lewis B. Miller, Associate Professor, Dept. of 
Chemical Engineering, University of Cincinnati 


ETHODS that have been de- 
veloped for the elimination of 
low concentrations of phenolic com- 
pounds from industrial wastes or 
from raw waters to be used for 
potable purposes are costly with 
respect to chemical or equipment re- 
quirements, or are dangerous and 
difficult to handle. In this investiga- 
tion efforts were made to develop new 
chemical methods for removing or 
destroying very low concentrations 
of phenolic compounds from water 
solution, to improve existing methods, 
and to check the claims of other re- 
cent investigators. 
The major points of the investiga- 
tion are as follows: 


1. Adsorption of phenolic com- 
pounds by chemical flocculants. So 
far as is known, this method has 
not been attempted before. If re- 
moval of phenols could be attained 
by commercially feasible quanti- 
ties of flocculant, both clarification 
and phenol removal could be ac- 
complished in one operation. 


2. Reaction of phenol with me- 
tallic salts to produce insoluble 
or non-reacting compounds which 
can be adsorbed. A complex ion 
salt is formed between phenol and 
ferric chloride in concentrated so- 
lutions. If this holds true for 
dilute solutions, adsorption of the 
iron-phenol complex by ferric 
hydroxide floc may be possible. 


3 Reaction of phenols with or- 
ganic reagents to form insoluble 
compounds, more readily adsorbed 
compounds, or compounds in which 
chlorination does mot occur as 
readily as with the free phenols. 


4. To find a feasible substitute 
for chlorine in water disinfection 
that will not accentuate the phe- 
nolic taste and odor. Investigation 


of oxidizing agents such as 
chlorine dioxide for destroying 


phenols, including attempts to de- 
velop simple and low-cost methods 
of producing it. 





*Abstract of a “Dissertation for the de- 
gree of Master of Science submitted to the 
Graduate School of Arts and Sciences of 
the University of Cincinnati” by Neuberne 
H. Brown, Jr. 


The Chemistry of Phenols 


For reactions in concentrated solu- 
tion, the chemistry of phenols is well 
defined, but very little is known of 
the chemistry involved where con- 
centrations are measured in parts 
per billion, as is the case with water 
treatment. 

Phenols are 
and brominated. 


readily chlorinated 





on 


on 
Excess ci ct 
+5C —Sie + 5HCL 
a ca 











Chamberlain (1) gives the above reaction of 
phenols with chlorine. 


Most phenols are readily attacked 
by oxidizing agents. Cohen (2) 
states that phenols undergo oxidation 
readily in the presence of alkali by 
absorbing oxygen from the air to 
give quinone compounds which are 
less pronounced in their taste and 
odor characteristics. 

The various reactions of phenol 
with other organic reagents, ie. 
esterification, replacement of hy- 
droxyl] group by amino-groups or 
alkyl radicals, require concentrated 
reactants, elevated temperatures, and 
some require elevated pressures. 
None of these would appear appli- 
cable to the water treatment field. 


Attempted Methods of Removal 


Oxidation is the ideal method of 
removal. For destroying phenol in 
wastes, where concentrations are 
high, oxidation utilizing aerobic bac- 
teria as catalysts is by far the 
cheapest method; but careful control 
of phenol concentrations must be 
exercised as the antiseptic action will 
suppress the bacteria. 

Phenols are rapidly oxidized in 
rivers and streams. However, under 
today’s heavy load of pollutants, the 
available oxygen in the rivers and 
streams is insufficient to supply the 
great biochemical oxygen demand. 

In an attempt to solve this prob- 
lem, Harrison (7) in 1927 presented 
a method of super-chlorination in 
which a 20 to 1 ratio of chlorine 
to phenol was advocated. It was 
thought that this might produce a 


less soluble compound or a quinone 
type compound. But the excess 
chlorine must be removed by use of 
sodium sulfite or other suitable meth- 
od, making the total cost exceedingly 
high. 

Marsh and Klingman (10) in 
1941 developed a method of obtain- 
ing chlorophenol-free water by step- 
wise use of ammonia, activated car- 
bon and excess chlorine. This method 
has many operating difficulties and 
has never attained wide commercial 
use. 

At present most municipal water 
plants use activated carbon to adsorb 
the phenolic compounds from the raw 
waters, but the expense is great. The 
intensity of taste and odor determine 
the quantity of carbon required and 
this may vary from 1 ta 500 pounds 
per million gallons of water treated. 

Recently, investigators for Mathie. 
son Alkali Works claim complete 
destruction of phenolic compounds in 
raw water by use of the powerful 
oxidizing agent, chlorine dioxide. 
The water is first chlorinated for 
disinfection and then treated with 
chlorine dioxide in the clear well. 
Chlorine dioxide is produced by the 
reaction of chlorine gas in an 
aqueous solution of sodium chlorite. 


NaCl0g + “’vCle—»> NaCl + Clit, 


By virtue of its being explosive 
and difficult to handle, the chlorine 
dioxide gas must be produced in 
dilute quantities at the point of appli- 
cation and used immediately. 


Experimental Results 
Laboratory experiments were con 
ducted to investigate the possibilities 
of the several methods of treatment 
suggested at the beginning of this 
article. The results and conclusion 

from these are given below. 
Chlorine Dioxide. Because of the 
difficulties and dangers encountered 
in preparing chlorine dioxide from 
chlorine gas and sodium chlorite 
other and more simple methods of 
preparing chlorine dioxide welt 
studied, trying only methods whic! 
possessed commercial possibilities. 
Several sources state that the fol: 

lowing reaction holds true: 
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5 NaCl03 + 6 HCl —>» 
5 NaCl + 6 Cl0. + 3 H,0. 


Ephraim (4) states that chlorine 
dioxide gas is “scarcely hydrolyzed”’ 
in water solution and that 20 volumes 
of gas exist as such in water at 0 
degrees Centigrade. If this reaction 
js true for dilute solutions that are 
practical for water treatment, this 
will eliminate the necessity of hand- 
dling chlorine gas for producing 
chlorine dioxide. 

This reaction was tried for a range 
of 0.01 to 900 ppm calculated chlo- 
rine dioxide, but no destruction of 
phenol was observed. It was repeated 
adding sodium chloride in a sodium 
chloride-sodium chlorate ratio of 
1 to 1, over a range of 0.5 to 400 
ppm calculated chlorine dioxide, and 
no destruction of phenol was ob- 
served. 

Lawrence (9) in an unpublished 
paper states that chlorine dioxide 
may be produced by hypochlorite ion 
activation of sodium chlorite in an 
alkaline medium with highest ef- 
ficiency in a pH range of 8.5 to 9.0. 


NaOCl + 2 NaCl0. + Hd) —> 
2 Cl02 + NaCl + 2 Na OH 


his method was tried, using a 
buffer of pH 8.8 for a calculated 
chlorine dioxide range of 0.020 to 
50 ppm. The partial destruction of 
phenol was first noted at a concen- 
tration of 0.60 ppm calculated chlo- 
rine dioxide. Complete destruction of 
100 parts per billion of phenol was 
observed at a calculated dioxide con- 
centration of 10 ppm. i 

A taste test was conducted by im- 
partial observers actually tasting the 
residual phenol which had_ been 
chlorinated by addition of excess 
sodium hypochlorite. The chlorophe- 
nol taste was reduced below threshold 
values on these samples of 100 parts 
per billion of phenol by 2 ppm cal- 
culated chlorine dioxide. 

Destruction of the Gibbs reagent 
by any chlorine dioxide residual 











might interfere with the accuracy of 
the determination of residual phenol 
where chlorine dioxide is being used ; 
but careful experiments showed con- 
clusively that the Gibbs reagent is 
not destroyed by any chlorine dioxide 
residual in the presence of residual 
phenol. 

Ferric Chloride Complex lon For- 
mation. — A qualitative test for 
phenols is the blue coloration caused 
by the formation of a complex iron 
salt when ferric chloride is added to 
a phenolic solution. But where ferric 
chloride was being used to produce 
a floc of ferric hydroxide, no forma- 
tion of this color was observed in 
100 parts per billion phenol and 
ferric chloride over a range of 20 to 
800 ppm., and no decrease in 
residual phenol was detected. 

Flocculants. An extensive investi- 
gation of the mechanics of floccula- 
tion has been conducted and _ pub- 
lished by Miller (11, 12, 13). The 
experimental work indicated that the 
addition of basic ion to a flocculant 
such as alum did not always result 
in a precipitate of aluminum hy- 
droxide as might be anticipated. The 
addition of the hydroxyl ion in a 
ratio up to 2.5 mols hydroxyl] ion to 
1 mol aluminum ion results in a 
precipitate of the composition 
5(A1203).3(S04). This compound 
has adsorption properties quite dif- 
ferent from those of aluminum hy- 
droxide. Further addition of the 
hydroxyl radical resulted in a 
change-over in the composition of the 
precipitate first to the hydroxide and, 
in excess of 3 to 1 formed the 
aluminate. 

Work with mono, di, and tri-valent 
negative radicals showed that the 
lower valence radicals were readily 
displaced in the precipitate by the 
higher valence radicals. This prin- 
ciple seems to hold true for other 
flocculants such as ferric ion and the 
stannic ion. It was hoped that utiliza- 
tion of this phenomenon might serve 
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to adsorb phenolic compounds to a 
greater degree and result in their 
removal from raw water. Aluminum 
chloride was tried over a range of 
100 to 800 ppm calculated floc, using 
ratios of 1, 2, 2.5, and 3 of hydroxyl 
ion to aluminum ion. The higher 
concentrations using the 1 to 3 ratio 
indicated a slight decrease in residual 
phenol. Similar experiments wit 
alum produced identically the same 
results. 

No increase or very slight ones 
were obtained by tests with ferric 
chloride, ferric sulfate and stannic 
chloride. Stannous chloride’s strong 
reducing properties interfered with 
the Gibbs reagent, making its use 
impossible. 

In brief, the results obtained from 
aluminum chloride, alum, iron and 
tin compounds seem to indicate a 
slight adsorption in very high con- 
centrations, but this is of little prac- 
tical importance because of the high 
cost of flocculants involved in water 
coagulation. The formation of the 
complex salt between iron and phenol 
evidently does not occur to an ap- 
preciable extent in concentrations as 
low as those encountered in water 
treatment. The investigation of the 
literature indicates little or no pos- 
sibility of phenol in these low con- 
centrations reacting with other or- 
ganic reagents. In higher concen- 
trations most reactions between 
phenol and other organic compounds 
require catalysts and conditions of 
temperature and pressure that would 
be impossible to duplicate in water 
treatment. 

The possibility of using bromine 
as a substitute for chlorine in water 
disinfection has been investigated by 
Dow Chemical Company; but a 
bromophenol is produced which is 
more obnoxious in taste and odor 
than the chlorophenol. 

The acid-chlorate method for prep- 
aration of chlorine dioxide does not 
hold for conditions as dilute as those 
encountered in the water conditioning 
field. 


The results of hypochlorite ion 
activation of sodium chlorite as a 
source of chlorine dioxide indicates 
possible adaptation of this method 
for water treatment. The investiga- 
tors for Mathieson Alkali Works 
state that 0.5 to 1.5 ppm of chlorine 
dioxide satisfactorily removes the 
chlorophenol taste and odor from 
water. Direct comparison of results 
was attempted but was found to be 
impossible since the Mathieson in- 
vestigators do not mention the ab- 
solute quantity of phenol involved 
nor the residual phenol after treat- 
ment with various concentrations of 
chlorine dioxide. This investigation 
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indicated no decrease in residual 
phenol by calculated chlorine dioxide 
concentrations lower than 0.6 ppm. 
As the concentration of chlorine 
dioxide increased above 0.6 ppm, a 
rapid decrease in residual phenol was 
noted. At the calculated chlorine 
dioxide concentration of 2 ppm, no 
chlorophenol taste or odor was ob- 
served in a chlorinated phenol re- 
sidual of 18 parts per billion. Treat- 
ment of 100 parts per billion phenol 
by 10 ppm calculated chlorine 
dioxide completely removed all 
traces of phenol as determined by 
chemical test. 

The possible engineering applica- 
tions of this method seem to be many, 
since both the chemicals and equip- 
ment required are already standard 
in the field of water treatment. This 
eliminates the danger of handling 
chlorine gas and keeps the chlorine 
dioxide in a dilute aqueous solution. 


Summary 


1. The use of flocculants for phenol 
removal has been found to be un- 
satisfactory because of the poor 
phenol reduction obtained even when 
large amounts of flocculant are used. 

2. The complex iron salt formed 
by the reaction of phenol and ferric 
chloride does not occur to an ap- 


preciable extent in the low concen- 
trations typical of the water treat- 
ment field. 

3. The investigation of the litera- 
ture indicates the improbability that 
an organic reaction can be utilized 
in the removal of low concentrations 


‘of phenol from water. 


4. The acid-chlorate method for 
producing chlorine dioxide was un- 
satisfactory under conditions of con- 
centration which are obtained in 
water treatment. 

5. The hypochlorite ion activation 
of sodium chlorite appears to have 
many commercial possibilities. 
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Tree Growth and Maintenance in 
Wayne County 


Nearly 100,000 trees have been planted along the 
roadsides of Wayne County, Mich., in addition to more 
than 180,000 shrubs and nearly 4,000 evergreens. A 
growth study was made in 1947 in an attempt to 
evaluate the average tree for all roadside plantings. 
The annual growth in diameter was determined by 
means of borings to be approximately one-half inch. 
By means of the Felts tree evaluation chart, an annual 
increment of value of $5.10 per tree was indicated. Ap- 
plying this value to the trees now planted, the increase 
in value is nearly half a million dollars a year. 

Several different types of asphalt emulsions were 
applied in 4-ft. circles around various species of trees 
and on various types of soils in an effort to develop 
methods for reducing the amount of labor required for 
cultivating newly planted trees. In this experimental 
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Tree evaluation chart. 


Tree wells in place. 


work, check trees were left with no treatment and com- 
plete records were maintained so that, in the future, it 
will be possible to determine which, if any, of the emul- 
sions are toxic to the trees and whether the emulsion- 
penetrated soil will prevent weed growth without reduc- 
ing normal tree growth. 





Protecting Trees with a Metal Well 
A prefabricated tree protecting well, made of gal- 
vanized corrugated metal, is shown in the accompany- 
ing illustration. This is made of two matching semi- 
circles, and installed by placing around the tree and 
bolting together. A rolled top edge gives extra rigidity. 
Wells are made by the United Stee] Fabricators, Inc., 
Wooster, Ohio, to a standard height of 24 ins., but can be 
made to any required height, and in diameters from 36” 
to 84”. Beveled sections can be used on hillside slopes, 
and where the slope is relatively flat the semi-circles can 
be offset up or down by one or more corrugations. 
Price Trends in Highway 
Construction 
CCORDING to the Public Roads Administration, 
the cost of building roads continues to rise. Bid 
prices On common excavation, for the first quarter of 
1948, averaged 43¢ per cubic yard, compared to 40¢ 
for the last quarter of 1947, 39¢ average for 1947, and 
36¢ for 1946. This is 122.5% of the 1925-29 base. Bid 
prices on concrete pavement, during the first quarter 
of 1948, averaged $3.34 per sq. yd., compared to $3.38 
in the preceding quarter, $3.20 average for 1947, and 
$2.78 average for 1946. The bid prices for the first 
quarter of 1948 are 150.6% of the 1925-29 base. 

Bids on reinforcing steel reached 10¢ a pound in the 
first quarter of 1948, compared to an average of 9.3¢ 
in 1947 and 7.5¢ in 1946. Structural steel bid prices for 
the first quarter of 1948 were 14.5¢ per pound, con- 
siderably over twice the base price, and just 10% 
above the 1947 average. Structural concrete bid prices 
in the first quarter of this year averaged $50.46 per cu. 
yd., compared to $47.71 for the preceding quarter, 
$45.84 average for 1947, and $38.79 average for 1946. 

On the basis of the composite mile of paving, bids 
received during the first quarter of this year showed a 
cost 150.5% above the 1925-29 base, compared with 
140.4 average for 1947 and 122.9 average for 1946. 
The composite mile involves 17,491 cu. yds. of excava- 
tion, 3,726 sq. yds. of paving, 16,000 pounds of rein- 
forcing steel, 4,325 pounds of structural steel and 68 
cu. yds. of structural concrete. 
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Compaction of Soils by Various 
Types of Rollers 


Tests have been made at the Road Research Labo- 
ratory, Harmondsworth, England, of the compaction 
of brick-earth and clayey gravel produced by twu 
types of sheepsfoot roller, an\ 8-ton smooth-wheeled 
roller, and two types of pneumatic-tired roller. Main 
conclusions :—1. Brick-earth. With all the rollers tested 
the relative compaction of thé soil increased rapidly 
during the first few passes, then at a decreasing rate 
with further passes until compaction remained constant : 
the number of passes beyond which no useful gain in 
relative compaction occurred was smaller for the smooth 
than for the sheepsfoot rollers. The club-foot sheeps- 
foot roller gave the best performance as regards (a) 
number of passes required to obtain relative compac- 
tions of 88 and 92 per cent and (b) percentage com- 
pacting efficiency after 8 and 16 passes; the ordinary 
pneumatic-tired roller came next in order of efficiency. 
Approximately 100 per cent relative compaction of 
the surface soil was obtained after 16 passes with any 
of the rollers, but the density decreased with depth at 
varying rates, depending on the type of roller used. 
The density of soil compacted with the pneumatic-tired 
and smooth-wheeled rollers was less variable than that 
compacted with the sheepsfoot rollers. II. Clayey 
gravel. Up to 32 passes the smooth-wheeled roller 
produced higher densities than the other rollers, but 
the densities produced by the sheepsfoot rollers were 
still increasing at 32 passes. The club-foot sheepsfoot 
roller gave better results than the tapered-foot sheeps- 
foot roller above 4 and up to 32 passes. The pneu- 
matic-tired wobbly-wheel roller produced lower den- 
sities than the other types of rollers up to 12 passes; 
at 16 passes the densities produced by this roller aad 
the two sheepsfoot rollers were approximately the 
same.—Roads and Road Construction. 





Cost of Laying Water Pipe in 
Hartford 


The annual report of the Water Bureau of Hartford, 
Conn., for the calendar year 1946, recently received, 
contains an analysis of the costs of laying water pipes. 
With trenching by machine, 1,179.5 ft. of 6” pipe cost, 
per foot, $1.876 for labor, $1.917 for materials, and 
$0.465 for miscellaneous, a total of $4.258 per ft. On 
2,992 ft. of 6” pipe, on which trenching was furnished, 
the costs included 30.1¢ for labor and $1.158 for mate- 
rials, a total of $1.459. On 18.760 ft. of 8”, with machine 
trenching, costs were : Labor, $1.139; materials, $2.051; 
miscellaneous, 5.4¢; total $3.244 per ft. On 15,091 ft. 
en which trenching was furnished, the total cost was 
$2.226 per ft. With trenching by machine, 5,842 ft. of 
10” cost $4.469 per ft.; 7.746 ft. of 12” cost $3.822 per 
ft.; and 813 ft. of 16” cost $6.313 per ft. Labor costs 
were low on the 12”, thus accounting for its lower aver- 
age cost. 





Laying 200 Feet of Pipe an Hour 


UAM experienced one of its worst sustained dry 
seasons during the first 6 months of 1947. Dras- 
tic conservation measures were imposed, but water haul- 
ing soon became necessary. As the water supply became 
more critical it was essential to find other sources. One 
was found in the Bonya River which emerges from 
the base of a cliff about a half mile below the Fena 
River Dam. 
(Continued on page 46) 
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THOSE HOLES IN THE 
ROAD NEED ATTENTION! 


Patch them with the 
84-HD Kettle—It’s Easy 


ae . a) 


Holes galore! Practically every road from 
coast to coast has been hit by the ravages 
of winter. Never before have our highways, 
streets and roads needed so much repair. 
With so much repair to be done, naturally 
the most economical methods and equip- 
ment must be used. This is where the 
841-HD Kettle fits into the picture. It’s fast 
heating, low cost in operation, its patented 
features make it the most efficient unit on 
the market. With a Hand Spray Attach- 
ment or Motor Spray Attachment, the 
84-HD Kettle will make road repairs in a 
jiffy. Write for Bulletin No. 1. 





MANUFACTURERS OF 
“Spray Master" Pressure Distributors 
Highway Brooms 
Tool Heaters 
Trail-O- Distributors 


“Tankar" Steam Heaters 
“Kwik-Melter” Roofers Kettles 
Trail-O-Rollers 


Asphalt Supply Tanks 
No. 101 Utility Spray Tanks 
84-HD Asphalt Kettles 
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No matter where you are—whether it’s in an 


agricultural community, a small town, ‘or a 
bustling metropolis—you'll find nearby parts 
and service fucilities for 


LINTON ENGINES 


More than 350,000 users of these famous, easy 
starting, CLINTON engines are obtaining year 
. they’re sturdy and 
. « you can use their power for 


‘round performance . . 
dependable . 
tractors, pumps, generators, small boats, and 
innumerable other uses. At all times CLINTON 
engines give peak performance under all con- 
ditions . . . give dependable power . . 
when needed. 


For full information write Dept. IOOPW 


. power 


Its Powered BEST When CLINTON Powered 


2 POWER RANGES 
12 to 2 H.P. « 22 to 3 H.P. 


4 crcie 
AIR-COOLED 


CLINTON MACHINE CO. 


CLINTON, MICHIGAN 
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(Continued from page 43) 

The lucky find was made one morning in June and 
immediately explored by officers of Island Public 
Works and the 103d Naval Construction Battalion. 
Word was given to round up material and equipment 
and install a pipe line and pumps to pick up this 
water and deliver it to the intake pit at the Fena 
River Dam pumping station. 

Planning was effected that same afternoon and field 
work started at 0700 the following morning. Approxi- 
mately 2,500 feet of 6-inch spiral-weld pipe was laid 
through jungle growth over irregular terrain. In the 
absence of fittings, bends were improvised by heating 
the pipe with a welding torch flame and “wrinkling” 
the pipe. Two Chrysler trailer pumper units were 
spotted at the Bonya River bank and by 2000 that same 
day an additional flow of 400,000 gallons per day was 
realized at the Maanot Reservoir via the Fena River 
Dam pumping station. 

With the exception of the Chief Shipfitter in charge, 
F. W. Hollis, the average age of the Seabees was only 
19 years. These men had little or no previous construc- 
tion experience except on-the-job training.—Courtesy 
of U. S. Navy Civil Engineer Corps Bulletin. 





Refuse Collection by a Small City 

OCKY FORD, Colorado, a city of 3,500 popula- 

tion, has been collecting its garbage, rubbish and 
ashes since August, 1946, and financing the service by 
means of fees paid voluntarily by the citizens. Before 
initiating this service, the officials, with the Chamber 
of Commerce cooperating, had sent out cards asking 
the citizens whether they would be willing to pay 50 ct. 
a month to have their garbage collected by city forces. 
There were about 1,000 residences, and about 800 of 
the cards were returned, 650 stating that they favored 
the idea. (Later it was decided to collect all other refuse, 
as well as garbage, for the same fee, which caused ap- 
proval of the service by most of those who had pre- 
viously opposed it.) On the strength of this the city 
ordered a collecting ‘truck to cost $2,400, which was to 
be paid from the collection fees at $200 a month. 

An initial clean-up seemed desirable, and the Ro- 
tary and Lions Clubs donated $200 for this purpose, 
citizens who owned trucks offered their use, and 150 
men gave their services; and in three days 715 loads 
had been hauled to the dump. Then regular collection 
service was started. Residences get weekly service, the 
business district daily. The truck worked two 8-hr. 
shifts, until the end of the first year, when, with the first 
truck paid fors a second was bought on the same pay- 
ment plan. 

After operating a month, prices for serving 200 
business places were established, varying from $1.00 to 
$10.00 a month, and no complaints or requests for ad- 
justment of prices have been received. Bills for the 
service were added to the water bills each month. At 
the end of the first month, 22 families refused to pay the 
collection fee. In spite of this they were told (with 
a smile): “The service will be continued. Your neigh- 
bors are paying the bill for you, and if you like it that 
way it is all right with us.” Only 4 families still refuse 
to pay. The income averages $615 a month. The ex 
penses are $200 for payment on truck, $320 wages for 
2 men, and $45 for gasoline and other expenses. The 
balance is set aside for new tires or repairs. 

Garbage is sold to a hog feeder at $30 a month, de 


livered. Other refuse is hauled 3 miles to a dump, which} 


is managed by a man who lives on it and receives no 
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pay but sells materials picked from the rubbish. No 
rat has ever been seen at the dump. 

During the summer months a pressure tank con- 
taining DDT is carried by the trucks, with a nozzle on 
each side of the truck, and every can is sprayed after 
being emptied. This is proving to be of great help in 
fly control. 

The above is condensed from an article by Harry 
Barnes, City Engineer of Rocky Ford, in Colorado 
Municipalities. 





Data From Illinois Sewage Plants 


The Digester is issued quarterly by the Division of 


Sanitary Engineering of the Illinois Dept. of Public 
Health ‘“‘to promote the installation and efficient oper- 
ation of sewerage systems.” It certainly does a good 
job, presenting an abundance of valuable information 
in an interesting manner. The following items of news 
from various Illinois plants are a few of those which 
appeared in the issue for the first quarter of 1948. 

A workman constructing a manhole in a new sewer 
in the Urbana-Champaign district lighted a cigarette 
lighter in the manhole and flames shot out of the man- 
hole for several seconds, seriously burning the man. 
The strange feature of this accident was that this was 
a new sewer, not connected to any other sewer and did 
not have sewage flowing through it. The only explana- 
tion seemed to be that the inflammable gas entered the 
sewer from the surrounding ground. 

Last July the plant at De Kalb, IIl., received from 
750,000 to 1,000,000 gpd of pea canning waste, which 
was two to three times as strong as the normal sewage. 
The average BOD during the month was 508 ppm, 
with a maximum of 670 ppm. In spite of this, the aver- 
ige BOD of the final effluent was 45 ppm. Fortunately 
there were available 19,380 sq. ft. of drying beds and 
good drying weather. The operator, Don Henn, used 
a flexible method of digester and storage, and recircu- 
lation through the trickling filter. 

lhe Quincy plant was shut-down during June be- 
ause of high water and no solids were pumped to the 
digester. During the first fifteen days the gas produc- 
tion fell from 19,000 cu. ft. per day to 5,000, and was 
only about 2,000 by the end of the month. The digester 
temperature meantime was held constant at 70°. 

\t Dixon, gas production fell from 10,000 cu. ft. 
per day in August to 2,500 by September. Investiga- 
tion revealed that this was due to cyanide wastes from 
the plating operations of a local factory. 


Reflector Beads for Virginia 
Highways 

Virginia’s State Highway Department is preparing 
to stripe 2,500 miles of main or heavily traveled high- 
Ways with Juminous glass-beaded white paint for night 
driving. Altogether, over 8,000 miles of primary 
highways will have traffic lines repainted this spring 
and summer, with nearly 5,000 miles receiving plain 
white and 2,500 miles reflectorized paint. 

Almost 100,000 gallons of regulation white and 
30,000 gallons of special paint to hold the glass beads 
will make bright new traffic lanes on almost the entire 
primary system. 

Previously used only in isolated cases in Virginia, 
teflectorized marking this year is to cover some of the 
State’s longest routes. U. S. 1, 11, 19, 29, 50 and 250 
are some of the roads to be luminous striped through- 
out. 








j A E G E Q maintains 90-100 Ibs. pressure 

in up to 70%, larger receivers 
Contractors find that they get faster production with a 
Jaeger “AIR PLUS” than with other compressors of the 
same rated capacity. That’s because Jaeger engineers, 
designed for steadier air pressure with high efficiency 
compressor units and fuel tanks recessed to make room 
for larger air receivers, 


That steady full pressure means top-speed operation of 
your air drills —faster, full-powered blows with pave- 
ment breakers, spades and tampers— more production 
per tool and handler every hour they work, 


Economical operation, too. Jaeger’s “Fuel Miser” control 
saves up to 32% of fuel; simple, rugged design requires 
less attention on the job and a minimum of upkeep. 





2 heavy duty wagon drills, under full pressure of 600 cfm 
from a Jaeger Model 600, drill 20% to 30% more daily 
footage than you can get with any 500 ft. compressor. 
Other sizes available from 60 ft, up. See your Jaeger 
distributor or send for catalog. 


THE JAEGER MACHINE CO. 


Main Office and Factory — Columbus 16, Ohio 
REGIONAL OFFICES 


1504 Widener Bldg. 226N. La Salle St. 
Philadelphia 7, Pa. Chicago 1, Ill. 


AIR COMPRESSORS, MIXERS, PUMPS, HOISTS, PAVING 
MACHINERY, TRUCK MIXERS — DISTRIBUTORS IN 130 CITIES 


American Life Bldg. 
Birmingham 1, Ala. 
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MODERN Macuinery) A complete line of 














attachments and uni- 
formly high performance qualify MM 
Industrial Tractors for a wide variety 
of construction and maintenance jobs. 
Special heavy construction of each part 
makes them toughest built from radi- 
ator to drawbar for longer service on 
the job with minimum maintenance. - 

To make them the easiest handling 
industrial tractors for their capacity, 
MM design employs the Ross steering 
gear and anti-friction bearings at im- 
portant points, as well as high capac- 
ity front axle and tires. 


Plan to see MM Modern Industrial Tractors and Power 
Units on Display at the Road Show in Chicago. 


MINNEAPOLIS-MOLINE 


POWER IMPLEMENT COMPANY 
MINNEAPOLIS 1, MINNESOTA 
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Protection of Ground Water 
in Long Island 


S FAR back as 1933 the water table in Long Is- 

land, N. Y., was below sea level and the pota- 
bility of ground water was being threatened by the 
inflow of sea water. To prevent further overdevelop- 
ment, the New York State Water Power and Contro] 
Commission now requires that water pumped from 
new wells for cooling and similar purposes be re- 
turned to the ground. During the summer of 1944, 
over 200 recharge wells and several recharge pits were 


60,000,000 gallons per day. There was also in opera- 
tion several large recharge pits which return storm 
sewer runoff in Nassau County. The water is returned 
to the glacial beds from which most of it has been 
pumped, but in places it percolates into the under- 
lying formations. . 

Well drillers have developed recharge wells capable 
of returning as much as 1,000 gallons per minute, 
many of them having been in operation for over § 
years without failing. Recharge pits in coarse glacial 
materials are capable of returning about 1,000,000 
gallons per day per acre of exposed surface. The 
legal requirement that water pumped for cooling must 
be returned to the ground has caused a gradual de- 
crease in the amount of ground water withdrawn, but 
an increase in actual use. 

The Commission has carried out a number of 
investigations and tests in connection with the regula- 
tions and use of ground water in this area. As a gen- 
eral thing, Long Island is treated as a unit with 
careful distinction made as to the wells tapping the 
various aquifers, the situation being one of preventing 
further intrusion of salt water rather than one of con- 
trol of use. As a matter of fact, wells of less than 
100,000 gallons daily capacity when used for agri- 
cultural or irrigation,purposes are exempt, as are 
wells for public water supplies. 

The Commission has given intense study to the 
problem of recharging or diffusing clean water back 
into the formations from which it has been taken. 
Plans for all such installations are carefully scruti- 
nized and checked for their feasibility. The Commis- 
sion specifies the manner in which all approved 
projects shall be constructed, however, they assume 
no responsibility as far as results are concerned. This 
is for the reason that the technique of designing and 
construction diffusion wells is not too well known 
and a misinformed driller may get his client into 
trouble and a great deal of expense. The licensing of 
drillers on Long Island is now provided for in the 
Conservation Law.—f rom Johnson National Drillers 
Journal. 





Parking Meter Experiences in 
Minnesota 
Albert Lea collected $1,095 from its 243 parking 


meters during the last two weeks of March. Collection} 


are made weekly. Brainerd, with 400 meters, has beet 
averaging about $1,800 a month during the winter 
and $2,750 a month during the summer. Faridault' 
collection from 450 meters was $1,098 during the las! 





two weeks of March. From December 1 until May ! 
Little Falls’ 125 meters were “on vacation” and no 
enforced. Mayor George Merrick explained that opp 
sition came directly from farm groups who said tha 
either the city discontinue the meters or “we trade 
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HAS NEITHER TASTE 
ooeNOR ODOR 


, Complicated or expensive treat- 





ment isn’t necessary when using 
Mathieson Chlorine Dioxide. You can 
eliminate most tastes and odors com- 
pletely . . . greatly improve the rest with 
this powerful oxidizing agent. 


Chlorine Dioxide is readily generated 
from Sodium Chlorite at point of use. It 
destroys tastes and odors due to algae and 
other organic matter... oxidizes objec- 
tionable compounds formed during chlor- 
ination ... changes manganous salts to 
insoluble manganic compounds. What’s 
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more, Chlorine Dioxide is itself a power- 
ful bactericide, and helps maintain an 
active chlorine residual throughout your 
distribution system. Nearly a hundred 
communities in the U. S. and Canada now 
use Chlorine Dioxide to make certain that 
their water is good to drink. 


Write for details of the widely flexible 
Mathieson Chlorine Dioxide treatment 
for the elimination of tastes and odors. 
Mathieson Chemical Corporation, 60 East 
42nd Street, New York 17,N. Y., formerly 
The Mathieson Alkali Works (Inc.). 


athieson 





CHLORINE DIOXIDE 


Chlorine Dioxide...Sanitation HTH... d 

Plus (Fused Alkali)...Caustic Soda...Soda Ash.. Sete 
of Soda...Ammonia, Anhydrous & Aqua...Carbonic Gas 
Ory Ice...Sedium Chlorite Products...Sodium Methylate 
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ASK ANY OF THE 


big Paper Mls 


Speaking of ground water... When the record shows an almost 100 
percent exclusive use of Layne Well Water Systems for the entire United 
States and Canadian paper mill industry, it is time for the Layne Or- 
ganization to take a bow. But such is the case and that enviable fact is 
due to Layne's consistently maintained top flight quality, high efficiency 
and the important KNOW HOW of modern well water system con- 
struction. 

Day after day and year after year, Layne Well Water Systems con- 
tinue to produce the 40 tons of water required in the making of each ton 
of paper. It is these same kind of well water systems that Layne builds 
for railroads, petroleum plants, packing houses, breweries, air condition- 
ing installations, chemical plants, irrigation projects, municipalities—or 
in any situation where huge quantities of water must be produced at 
extremely low cost. 

No other well water systems are as widely used or highly praised as 
those bearing the name Layne. For literature, address Layne & Bowler, 
Inc., General Offices, Memphis 8, Tenness. 








Seater COMPANIES: Layne-Arkansas Co., 
ae jae Va. vayne-Central Co., 


Stuttgart, Ark. 
Memphis, Tenn. * 
La. * Louisiana Well Co 
ne-Northwest 

» Columbus, Ohio * Layne-Pacific, Inc., 


* Layne-Atlantic Co., 
Layne-Northern Co., Mishawaka. 
, Monroe, 

Co., Milwaukee, Wis. * Layne- 
Seattle. a ge 3 * Layne--Texas 
Layne- Western Co., Kansas City, ne-Western 
Minnesota * Tuternattonal: * Water Supply _Ltd., 

Layne-Hispano Americana, S. A., Mexico, D. F. 


Co., Houston, Texas * 





Co. of M lis 
London, Ontario, Canada * 
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elsewhere.”’ The council recently voted to enforce the 
meters beginning May 1. Vorthfield’s 265 meters have 
been bringing in an average bi-weekly collection of 
$375 during the first three months of 1948. 

Owatonna has all two-hour meters, 164 manual and 
97 automatic, that have been operating since October 
22. Total collections through March were $7,791 or 
an average of about $30 per meter. One man handles 
maintenance and collection on an hourly basis, $1.50 
per hour for maintenance and $.90 per hour for col- 
lection. Maintenance costs have averaged about $75 a 
month. Collection, one morning a week, costs about 
$3.60. In a 17 weeks’ period from December through 
March, Red Wing’s 387 parking meters have collected 
a $485 weekly average. 

The Rochester council purchased 575 one and two- 
hour manual meters. The actual cost per meter was 
slightly more than $65. Before the council let the con- 
tract, Acting Chief of Police A. M. Nelson conducted 
a series of tests on the competing meters to determine 
the effects caused by varying conditions of temperature 
and abuse. Windom’s parking meter set-up is different 
from the larger cities. Two meters are located on each 
corner of the business district—a total of 40 automatic 
meters. Collections have been averaging about $2 per 
meter month.—Winnesota Municipalities. 





Operation of Milwaukee’s Sewage 
Treatment Plant 
JOHN E. HUBEL 


The average sewage flow into Milwaukee’s activated 
sludge sewage treatment plant, during 1947, was 138 
mgd. Average removal of suspended solids was 85% 
and of bacteria 96%, a crystal clear effluent being dis- 
charged into Lake Michigan. During 1947, 52,681 tons 
of dried sludge were produced and sold under the name 
of Milorganite. The sludge as produced contains 
approximately 2% of solids; it is acidified, and then 
filtered on vacuum filters which reduce the moisture 
content to about 80%. It is then mixed with an equal 
amount of dry material and passed to rotary driers 
which reduce the moisture content to less than 5%. It 
is then screened, ground, and bagged for shipment. The 


net profits from the sale of the sludge are deducted from f 


the operating and maintenance costs of the plant and 
sewers, and the remaining cost, about $840,000 for 
1947, is prorated to the various municipalities in the 
Metropolitan Sewerage Distict. 





The Necessity for Planning Work 


In commenting on a paving program, the Boston 
(Mass.) Finance Commission laid down a sound basis 
for public works, whether paving, water, sewerage 0! 
refuse is involved. Said the commission: “. . . There 
is more to successful paving work than following 
specifications. The framework of management within 
which such work is done must be sound. The conspict- 
ous management defect which forms the point of de 
parture for this report is the absence of a er 
From this starting point runs a sequence of effects . 
which is startling: (1) A decision to appropriate mom 
ey without any basis of need; (2) no opportunity 
for an adequate survey to determine type and quan: 
tity of work required; (3) resultant inaccurate esti 
mates precluding intelligent bidding; (4) completion 
of work rendered impossible by lack of such estimates; 
and (5) jeopardizing the quality of the work by late 
starting.”’ 
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Electron Microscope applied to the water through porous 
wage For Identifying Bacteria — ~ sn 1%” hose.¥16 
Research on identification of bacteria — — ' Calcini Slud 
and microscopic organisms by use of “i ~ aeieaeatteaad a Sea 
the electron microscope is being car- i. --Anode From a Softening Plant 

; ried out in the laboratory of Chicago’s : 4 ‘ Marshalltown, Ia., calcines the sludge 
ctivated South District filtration plant. If coli- ' y% yy, , <eeneneyy ane from a lime-soda ash softening plant, 
was 138 form bacteria can be so identified, the ; \! _. Specimen producing lime for further softening 
ras 85% time interval for determining presence : i at a cost of $1.00 per ton less than the 
sing dis- of disease-producing organisms in wa- ' ‘Oa y Pes... cost of commercial lime. A Bird cen- 
681 tons — ter will be greatly shortened. Bacterial nite Z Objective lene trifuge separates the calcium carbonate 
-he name results by present testing procedures ‘ ! from the water, magnesium and iron 
counelia are so lengthy as to have little value ; Mm ‘ _ Intermediate impurities, which are discharged into 

at in day to day operation. Electron : eX image screen a sewer. The carbonate cake, contain- 
and t - micrographs of 5,000 diameters mag- , — wet ee ing 40% moisture, is mixed with some 
moisture nification can be enlarged by photog- Ne ml \ - Projection pre-dried material and ‘dropped into a 
an equal raphy to 20,000-50,000 diameters, YW -D lens Raymond flash-drying pan where 900° 
ry driers large enough to reveal shapes as well a_i i’ Fluorescent temperature is maintained; then blown 
1 5%. It as other characteristics of bacteria. to a vented cyclone where the steam and 
1ent. The The electron microscope consists of COg escape into the air and the dried 
‘ted from} 4 source of irradiation, an anode, a —— carbonate drops into a mechanical dry 
lant and specimen holder, a system of elec- divider and that not needed for mix- 
000 for tronic lenses, an intermediate image ing with the wet carbonate is fed to a 
’ -- te screen, a fluorescent screen for visual Pedersen calcining furnace, where it is 
es 


Vork 


observation, and a photographic plate 
for obtaining negatives of the image. 
These are all enclosed in an air-tight 
chamber and maintained under a high 
vacuum by a vacuum pump. The time 








‘Photographic plote 











Courtesy Engineering News-Record 
Section of Electronic Microscope. 


pre-heated to 900° and calcined at 
1800°. An 18 x 28 unit separates 1200 
lb. of calcium carbonate per hr., dry 
basis. The process requires 75 to 80 
gal. of No. 3 fuel oil per ton of lime 


" Boston required for starting the machine, Also the cost of plant for applying the produced when operating 9 hr. a day, 
und basis oes the specimen, making and liquid dioxide is about a third of that or 70 to 75 gal. when operating iE 
yerage Of! developing a negative, and enlarging of a conventional plant. The cost of hr., and 100 kw of current per ton. 
‘There it is two to three hours. A particle the liquid, however, exceeds that of The labor required is 4 hr. per ton, 


following 
nt within 


0.000,000,12 (120 billionths) of an 
inch is about the smallest that can be 
photographed ="! 


obtaining gas by burning. The liquid 
carbon dioxide is received in 24-ton 


which could be reduced to 2 hr. if the 
plant was near enough to the soften- 
ing plant so that one operator could 


ne tank cars. The plant consists of two 

nspicu 38 
— : ia rotary pumps, two 40-ton storage tanks, manage both. 
int of de) Liquid CO? for 2 : . 2 

3 . two vaporizers, two refrigerating units, rr 

program} Recarbonation of Softened Water a control panel, and headers and dif- Recalcining 
fects . « The use of liquid carbon dioxide for fusers of porous hose. The pumps Carbonate Sludge 
‘late mom recarbonation at the Minneapolis, transfer the liquid from the tank car Plans have been prepared for re- 
portunity Minn., softening plant gives about to the storage tanks, maintaining a calcining the 28 tons per day of dry 
ind qual‘ 98% absorption, as compared to 12 pressure of 270 to 300 psi at a CO, carbonate sludge solids to be produced 
irate esttf} to 15% by conventional flue-gas or temperature of about zero degrees F. by the proposed lime softening of 10 
completion carbon dioxide producing systems. As When increased temperature raises the mgd of well water to 70 ppm of hard- 
estimates; Practically all of the gas is absorbed, pressure to 325 psi, the refrigerating ness at Pontiac, Mich. The three prin- 
rk by late) 22 exhaust system is not required to units is cut in automatically. The pres- cipal stages of operation are: (1) de- 





protect the health of plant operators. 


sure is reduced to 20 psi before being 


watering, classifying and rejecting the 
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greater portion of the magnesium and 
other impurities by means of continu- 
ous centrifuges; (2) flash drying; (3) 
recalcination by exposing the dried ma- 
terial to a temperature of approxi- 
mately 1900° F. 

In (1), carbonate slurry expected to 
contain approximately 15% solids will 
flow to two centrifuges which will pro- 
duce cake of about 65% solids; which 
will be mixed with sufficient previously 
dried solids to prepare it for flash dry- 
ing and calcining, which will be per- 
formed by either the Raymond or the 
Fluo Solids system. In the latter sys- 
tem, soda ash is added to the centrifuge 
cake before flash drying; and in the 


calcining kiln, air is injected through 
the bed of pellets at the bottom to keep 
it in a fluid state and to preheat the 
air while cooling the finished lime. It 
is estimated that the centrifuges and 
calcining equipment will cost $122,000, 
and piping, oil storage and building 
will bring the total cost to $240,500; 
and that the operating cost per ton of 
CaO will be $4.25 for oil, $0.70 for 
power, $1.50 for labor and $1.50 for 


fixed plant charges.A*% 


Two-Story 
Sedimentation 


Long Beach, Calif., plans to con- 
struct this year a water treatment plant, 





METER 


FORD YOKES 








INSTALLATIONS WITH 


Rigid, constant spacing of the Ford Yoke makes meter 


setting and changing surprisingly easy. Inlet and 


outlet pipes are permanently connected and aligned 


even when meter has been removed. No danger- 


ous yanking or twisting of pipes is ever necessary. 

The simple expansion connection needs no 

wrenches yet makes a tight, trouble-free meter 

installation. When meter is removed, the ex- 

‘ pansion fitting stays with it, making water 
stealing quite impractical. 

Ford Yokes are made in three types, 

Riser Yokes, Angle Yokes and Straight 

Line Yokes. All are equipped with proper 

fittings and gaskets. In ordinary usage, 


they last a lifetime. 


Send for Complete Ford Catalog 
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each of the 2 sedimentation basins of 
which is made with two stories. The 
total depth of water in the basin js 
14’8”, divided in two stories of equal 
depth by a horizontal floor. Water 
flows first through the lower story, then 
up and back through the upper one, 
Most of the sludge will be deposited 
in the lower, only a small amount of 
fine particles reaching the upper story; 
therefore sludge scrapers are provided 
for the lower one only, the upper one 
being cleaned during periodic shut- 
downs.¥!? 


Dams in 
Permafrost 

Building of dams or reservoir en- 
bankments in northern regions where 
permafrost conditions exist requires 
consideration of subsoil peculiarities 
not found elsewhere. Water impounded 
in the reservoirs will thaw the perma- 
frost for considerable depths and hori- 
zontal distances, causing subsidence of 
the ground. On the other hand, under 
the down-stream part of the embank- 
ment not reached by the water the pro- 
tection from the air will cause the per- 
mafrost table to rise. In general, the 
following criteria must be satisfied: 

1) The dam must be flexible enough 
to sustain considerable subsidences 
due to thawing of the ground. 

2) The dam must be composed of ma- 
terials that will convey but little 
heat from the atmosphere to the 
ground, 

3) The dam must be composed of such 
materials and be of sufficient thick- 
ness that it will not convey cold to 
the water in the reservoir. 

4) The main body of the dam must 
be kept dry, so as to resist freezing 
without damage. 

5) The dam must be water tight un- 
der extreme variations of tempera- 
ture (160°F). 

6) The facing of the dam must resist 
severe ice thrust and wear. 

7) The materials comprising the dam 
must, in themselves, resist severe 
climatic conditions. 

8) The shear stresses in the soil must 
be kept at a minimum.?8 


Fighting 
Frazil Ice 

During the past two winters frazil 
ice forming on the impellers of low- 
lift pumps at Chicago’s South District 
filtration plant threatened to shut off 
the raw water supply from Lake Michi- 
gan on 36 occasions. This ice was com- 
posed of thin, perfectly round fiat 
crystals which reached 4” in diameter 
and 1/32” thickness. They formed 
when the water temperature fell as 
little as 0.1° below 32°. Several meth- 
ods of removing the ice proved effec- 
tive—running the pump with the dis- 
charge valve closed; reversing the flow 
through the pump; stopping the pump 
for 15 to 30 minutes to let the room 
temperature thaw the ice; pumping 37° 
water into the intake basin. In the fall 
of 1946, means were installed for in- 
jecting. steam into pump suctions at 
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90-100 psi, which raised the water tem- 
perature 0.130° to 0.105° and pre- 
cluded frazil ice clogging. Ice on the 
ports of the crib intake in the lake is 
best removed by electrically exploding 
% to 1/3 of a stick of dynamite in 
the water opposite the openings.”!° 


Formulas for 
Flow in Pipes 


After discussing at length the many 
formulas for pipe flow that have been 
used on proposed, their origin, and the 
results of flow tests, the author con- 
cludes that ‘“‘Flow in the vicinity of 
the pipe walls, usually termed ‘laminar 
flow’, might also be called ‘contact 
flow’, while near the center the flow 
usually termed ‘turbulent flow’ may be 
called ‘free flow.’ Betwen the two is 
a transition zone with ‘mixed flow’.” 
The exponent of V should be 2 for 
free flow and 1 for contact flow; there- 
fore, the greater the pipe area occupied 
by free flow (that is, the larger the 
pipe), the nearer should the exponent 
be to 2. For any one large pipe, the 
Darcy formula, once the coefficient has 
been determined, is more accurate than 
many other formulas. For most practi- 
cal purposes, flow in large diameter 
pipes can best be expressed by the 

V? 
formula H = K 





, in which H 
pD* 

is loss of head in feet per 1,000. K is 

resistance coefficient, V is mean velocity, 

D is diameter of pipe, and x is between 

l and 1.25.62 


Radio for the 
Water Department 


Any water department operating 8 
or more service vehicles can save money 
by use of radio. A department ‘having 
less than three can not unless there 
exist very unusual conditions. For 
those between these two classifications 
in planning the installation of radio 
service there should be careful study 
and analysis of the potential gains and 
losses. Radio furnishes instant com- 
munication between the office and main- 
tenance personnel in the field. This is 
of special importance in case of a 
broken main; it may reduce the valve 
closing time by as much as two-thirds 
and thus save possible property loss 
greater than the cost of radio would 
amount to in several years. Seattle, 
Wash., radio plant cost $8,632 plus 
$550 for each mobile unit. It is used 
by the water, light and transportation 
departments, which share the cost. The 
water department’s overall cost of op- 
eration, including depreciation and ob- 
solescence on stations and 9 mobile 
units, was $2,973.54 in 194€.98 


Increasing Rates, 
Improving Quality 

The boast of water management 
should be the quality of its product, not 
the cheapness. Water is too cheap; pos- 
sibly if consumers paid more for it they 
would have more respect for those who 
furnish it and pay them higher salaries; 


also would not waste so much. Possibly 
an added expenditure of $2 to $8 per 
mg would be necessary to remove all 
taste and odor; but what consumer 
would not cheerfully pay a fraction of 
a cent a day to be rid of taste and odor 
in the water he uses? 

Ih some cases the improved quality 
can be obtained at little increase in cost 
by improving the efficiency of the per- 
sonnel and of the equipment. Inefficien- 
cy in the average small plant and many 
large ones is due to politics, lack of 
qualifications by operators, not enough 
automatic equipment, and _ insufficient 
capacity of equipment. Lack of compe- 
tition explains this to a considerable ex- 
tent. 
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Few plant superintendents know ac- 
curately what their production costs are. 
The author presents a quiz list to en- 
able each operator to learn how good 
he is. Condensed, the list and the score 
point for each of the ten items is as fol- 
lows: Hardness below 135 ppm—6. 
Non-corrosive—10. No taste and odor 
complaints—20. Clear and sparkling— 
3. Plant and reservoirs kept clean—10. 
Water sterile—25. Membership in 
AWWA and luncheon clubs, and read- 
ing waterworks literature—10. Atten- 
dance at conventions—3. Activity in 
water works associations—2. Water 
rates sufficient to pay operating ex- 
penses and improvements and leave 


enough for expansion—10.¥*° 








PIMP th BALANCED 
POWER 

AMERICAN Double Suction and Two-Stage Centrifugal Pumps 

Minimize End-Thrust Wear...Give Longer Trouble-Free Service 











i (Back-to-back 
ee Tee. Impellers) 


© The principle of balanced power . . . the equalization of 
hydraulic forces . . . which has been engineered into these 
two outstanding clear liquid pumps prevents motor power 
from being frittered away in costly and useless end-thrust. 
Horse power is devoted to the specific task of pumping! 





Type 4000 Double Suction—For a wide 
range of applications in general water supply 
and clear liquid transfer. Split case, ball 
bearing design. Enclosed type, bronze, 
double suction impell . . with all water 
passages hand finished and exterior surfaces 
machined. Capacities from 50 to 7000 GPM. 
Heads from 25 to 250 feet. Bulletin No. 248. 





Type 4400 Two Stage Single Suction — For 
water and clear liquid booster service. Split 
case, ball bearing design. Passage from 
first to second stage entirely within casing, 
reducing friction losses to a minimum, Back- 
to-back, single suction, bronze, enclosed type 
impellers. Capacities from 50 to 1500 GPM. 
Heads from 50 to 450 feet. Bulletin No. 246. 


ENGINEERING SERVICE — American pumps cre designed to perform properly within 


definite ranges of capacities and heads, under specified condi Our 





gineering 


staff is well qualified to cooperate with consulting and operating engineers in selection 
of pumping equipment to meet individual needs. 


Write for engineering data on full line of Single Stage Centrifugal, 
Axial and Mixed Flow Pumps, and Deep Well Turbines. 


AMERIC 


IN OUR 80TH YEAR 

104 North Broadway 
AURORA, ILLINOIS 
Offices: Chicago e New York e Clevel © Cinei 
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Pumping, Sewage Treatment, and 
Water Purification Equipment 
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Purification 
Without Coagulants 


The author’s experiences indicate 
that breakpoint chlorination, carbon, 
sand filtration, post-chlorination and 
corrosion control will give an accep- 
table, coliform-free product. Eleminat- 
ing the use of a coagulant, except when 
necessary to lower turbidity and color, 
is practicable, reduces cost of alum and 
lime or soda ask for pH adjustment, 
and lengthens filter runs. ‘The days 
| of trapping bacteria in a gelatinous floc 
are over.” For raw waters of moderate 
| turbidity it may be possible to elimi- 
| 





nate the use of alum entirely for ex- 
tended periods of time, at the same time 
maintaining highly satisfactory charac- 
teristics with respect to turbidity and 
color. There probably are in the water 
sufficient organic iron or. other sub- 
stances which require only oxidation 
treatment, as by super-chlorination, to 
render them effective either by oxida- 
tion, alteration of the inhibiting col- 
loids, or a combination of both. ©! 


Water 
Softening 

The population served by softening 
plants in the United States in 1924 
was 2,000,000; in 1941 it had reached 
11,500,000, and the probability is that 
the number will increase rapidly. The 
argument chiefly advanced for munici- 
pal softening is the financial one of 


7 H-10811 








the saving in cost of soap. Calculations 
of such savings based on soap costs in 
1930 should be amended to allow for 
the increase of 80% in cost of soap in 
1946. Also there has been considerable 
increase in the amount’ of soap used 
per capita. On the other hand, there is 
increasing use of synthetics as a ‘*sub- 
stitute for or as part of soap products; 
and softening has no effect on the effec- 
tiveness of these. In 1947, 250 million 
pounds of these synthetics were sold, 
as compared to 2,320 million pounds 
of soap. ase 


Chlorine Dioxide 
As a Bactericide 

Chlorine dioxide has a high degree 
of reactivity with organic compounds. 
This causes it to combine with phenols, 
algae and. other organic pollutants at 
the same time as, or even before, it 
attacks bacteria. Therefore, the more 
of such pollutants that are in a water, 
the more chlorine dioxide is required to 
produce bactericidal results. It reacts 
with organic compounds more rapidly 
than does chlorine; some of these com- 
pounds may come through the filter 
and not react with chlorine until they 
have entered the distribution system, 
thus lowering the residual at the dis- 
tant points; while chlorine dioxide re- 
acts before the water leaves the plant 
and there is therefore no subsequent 
reduction in the residual. 
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In brief, chlorine dioxide treatment 
often permits effective disinfection by 
prechlorination where it otherwise would 
be impossible; and makes it possible to 
maintain a residual to the ends of the 
distribution lines. It is an_ effective 
bactericide in all types of contaminated 
waters; even more efficient than chlorine 
where organic contamination is low, but 
is more expensive if used as a bacteri- 
cide only. Its bactericidal action is stable 
with respect to pH and therefore it is 
especially valuable for waters with a 
high pH. About 65 cities in the United 
States are using chlorine dioxide but 


none primarily as a disinfecting agent, 
B10 


Bibliography of Waterworks 
Literature 


A Journal, ——_ Water Works 
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35. The Water Department in City Plan- 
ning. a Frederick A. Cuthbert. Pp. 
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By ‘Laurie M. Leedom. Pp. 393-409, 

37. Keeping Filters Clean. By R. W. Hay- 
wood, Jr. Pp. 410-414. 

38. Selection of Deep Well Pumps. By A. 
O. Fabrin. Pp. 415-422. 

39. Design Features of the Northeast Sta- 
tion Reservoir, = By Leo V. 
Garrity. Pp. 423-43 

40. Public Water sl in Mississippi. 
By H. A. Kroeze. Pp. 437-440 

41 3asic Water Problems in Florida. By 
A. G. Matthews. Pp. 441-444. 


42. Conservation — Control of Texas 
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445-453. 
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Mueller Meter Box Covers and Mueller Meter Yokes are the ideal 
combination to provide the most adequate protection and yet 
give easy access to the meter. The Yoke serves as a permanent 
pipe fitting and maintains the correct spacing and alignment of 
pipe at all times whether the meter is in or out. The meter is 
never subjected to pipe strains as it is held in the yoke by means 
of an expansion fitting built in the yoke and can be removed in 
much less time than a meter installed with ordinary meter coup- 
lings. Mueller Meter Yokes are available in a number of various 
styles and types necessary to meet different kinds of installations. 


Mueller Meter Box Covers protect the meter against accidental 
damage and tampering, yet afford easy access for reading, testing 
or changing. The lids have a special worm-type lock that is 
usually operated with a special I-way Key that also serves as 4 
handle. As the Key is turned, the worm forces the lid up, and 
in closing, it pulls the lid solidly against the cover and prevents 
the entrance of dirt and cold air. Mueller Meter Box Covers 
are made in two patterns—the “Regular” pattern with a non 
recessed lid generally used for parking installations and_ the 
“Inset” pattern with a recessed lid generally used for installa 


tion in concrete. 


Both Mueller Meter Box Covers and Mueller Meter Yokes are 


available now. 


MUELLER CO. 


MAIN OFFICE AND FACTORY DECATUR, ILLINOIS 
OTHER FACTORIES: Los Angeles, Cal.; Chattanooga, Tenn.; Sarnia, Ont. Canada 


Write us concerning your requirements. 
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or ‘THE SAGA OF 50 MILLION 


e€ would 
sible to 


2 | a FEET OF CAST IRON PIPE 


chlorine 
low, but 


pape: In the 125 years since 1817, 25 cities had laid 50 million feet of 


re it is } cast iron water mains in sizes 6-inch and up. What had happened to those mains 
ee. and to other facilities? A committee representing three water works organizations 
‘ide but | determined to find out. For these 25 cities, large and small, stretching from Canada 
5 48ent. to Florida, provided a representative cross-section of water service conditions 
generally. Facts developed could therefore be accepted as valid by all water works 
men. The survey was recently completed and the findings published by the American 
orks Water Works Association. 


orks 





—, What happened to the 50 million feet of cast iron pipe? The saga 

ert. Pp. | is told by the chart. It shows that, of all the cast iron water mains ever laid in the 25 

os 104" | cities since 1817, in sizes 6-inch and up, 96% are still in service. This statement is 
09, 

W. Hay- 


based on facts secured by pipe users, from users, for users! Cast Iron Pipe Research 
Association, Thomas F. Wolfe, Engineer, 122 South Michigan Ave., Chicago 3, III. 


ss. By A. 
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Alexandria, Virginia 
Babylon, New York 
Clinton, lowa 

Clyde, New York 

Denver, Colorado 

Des Moines, lowa 

Detroit, Michigan 
Huntington, West Virginia 
Jamaica, New York 
Merrick, New York 
Norwich, New York 
Ottawa, Ontario 
Philadelphia, Pennsylvania 
Portland, Maine 

Rochester (Suburban), N. Y. 
St. Mary’s, Pennsylvania 
St. Paul, Minnesota 
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Water Laws of Seeanee. By Clar- 
ence Burch. Pp. 56. 
State Control of louie Water Re- 
or, By John E. Trygg. Pp. 457- 
Pontiac Mosnistntng Plant. By Ber- 
nal H. Swab. Pp. 461-467. 


Two New Total "Alkalinity Indicators. 
By Michael Taras. Pp. 468-472. 


May 
Cathodic Protection of Buried Metal- 
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mittee Report. Pp. 485-494. 
Magnesium for Cathodic Protection 
of a Municipal Piping System. By K. 
D. Wahlquist and Oliver Osborn. Pp. 
495-503. 
Flushometer Valve Problems in Tem- 
porary Shut-Offs. By A. P. Bell and 
Wm. H. Cary, Jr. Pp. 504-508. 
Analysis of Waterborne Outbreaks, 
1938-45. By Rolf Eliassen and Robert 
H. Cummings. Pp. 509-528. 
Recent Trends in Water Supplies. By 
Charles R. Cox. Pp. 529-53 
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Developments in Water Chlorination 
Practice ge 1957. By Henry A. 
Faber. Pp. 534-538. 


. Taste and ome: Control at Shreveport. 
546 


By B. G. Cole. Pp. 5 
Distillation of Sea Water by the Vapor 
Compression Method. By John J. 
Campobasso. Pp. 547-552. 
Financing Water and Sewage Works 
Improvements. By Grant S. Bell. Pp. 
553-563. 

The Surveyor (England) 

April 9 
Cleaning of Waterworks Filter Sands. 
By Thomas D. Key. P. 185 

April 23 

Location of Water pee. 
liamson. Pp. 207-20 


Engineering News-Record 
April 15 
Fighting Frazil Ice at a Waterworks. 


By John R. Baylis and H. H. Gerstein. 
Pp. 80-83. 
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And for what reason? Because Rochester, N. Y. depends on 
Mathews Hydrants, and Mathews Hydrants have been prov- 
ing for over 75 years that they can be depended on. Wherever 
there’s a Mathews, there’s safety plus. 

The stem is permanently corrosion-proof, the revolving 
nut effectively sealed against rain, dust and dirt. The main 
valve is true compression-type, the drain valve positive and 
All the working parts are housed in a removable 
barrel, easily replaced in a few minutes, and thus saving 
perhaps even life and property. It is designed for long 
and trouble-free service—that is why it is depended on the 


Send for our illustrated booklet describing these great 
hydrants in detail. See why there are more than 400,000 in 
and why Rochester, N. Y. can be said to be one 
of America’s safest cities. 


OTHER MATHEWS FEATURES: Head can be rotated 360°+ 
nozzle outlets easily changed « Nozzle level: 
raised or lowered—no excavating ¢ Stuffing-box plate integral 
with nozzle section—strong, safe, leakproof Practically no main- 


tenance required « Only one part to oil—the operating thread. 
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April 29 


New Vistas in Water Quality Re. 
search. By W. W..De Berard and John 
R. Baylis. Pp. 93-96. 
Sulphur Dioxide Cleans Filter Sand 
in Place. P. 97. 
Modified Parshall Flume Combines 
Measuring and Mixing. By Alfred J, 
ay and Clifford L. Morgan. Pp, 
98- 
80-Mile Pipeline Taps Lake Huron, 
Pp. 100-103. 
Filtering Water 
104-105. 
Liquid Carbon-Dioxide Recarbona- 
tion Permits High Absorption Rateg, 
By Harry Stock. Pp. 107-109. 


Continuously. Pp, 


. Two-Story Sedimentation Basin Fea- 


tures Filter Plant Layout. By Linne ¢, 
Larson. Pp. 110-111 


. A Simpler and Better Venturi Tube, 
115 


By J. C. Stevens. Pp. 112- 
Mortar-Coated Thin-Steel Shells for 
Distribution Main Service. P. 11 
Lime Recalcining Plant Baie’ for 
Alternate Processes. By Thomas B, 
— and Bernal H. Swab. Pp. 11T- 


Water Works Engineering 
April 
Atlantic City Water System Has 
Widely Varying Demand. By Albert 
N. Shahadi and Maurice Brunstein. 
Pp. 312-314, 382. 
Adequate Budgeting Needed for 
Waterworks Requirements. Opinions 
of State Sanitary Engineers. Pp. 315- 
318, 393. 
Plan for Distributing Colorado River 
Water in Los Angeles. By Laurance E. 
Goit. Pp. 319-320, 395. 
Constructing Crib and Two-Mile Pipe 
Line Under Lake Huron. By Vernon 
R. Kneer. Pp. 321-323, 374. 
A.W.W.A. Activities During 1947. B 
N. T. Veatch. Pp. 325-326. 
New York's Supply vs. 
Roger W. Armstrong. Pp. 327-331, 395. 
Air Conditioning and Its Effect on 
Water Supply Demands. By Angus D. 
Henderson. Pp. 333, 
Initial Operating Experiences at Chi- 
cago’s New Filters. By John R. Baylis. 
Pp. 334-337, 386. 


Demand. By 


Water and Sewage Works 
April 
Use of Reynolds 
Fancy. By Chas. 
131. 


Number—Fact or 
H. Capen. Pp. 125- 
Radio Service-in the Water Supply 
Field. By Wm. C. Morse. Pp. 132-134. 
Operation of Pneumatic Storage 
7 By J. B. Wilkinson. Pp. 135- 
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Check Valves, Traffic Cops of the Pipe 
Lines. By H. J. Bartlett, Pn. 138-141 
The Chemistry of Water Treatment. 
By A. P. Black. Pp. 142-144. 


Municipal Engineering (England) 
April 16 
The poogantemetien of Bamford Fil- 
ters. By R. W. S. Thompson. Pp. 210- 
American City 

May 
Reclaiming Sludge From a Water Soft- 
ening Plant. By H. V. Pedersen. Pp. 
86-87. 
Painless Payment we! a Extension. 
By J. M. Lloyd. Pp. 
Those Pipe Line he ty Pp. 106-107. 


Public Works 
May 

Dams in Permafrost. 
Lewin. Pp. 22, 23, 32. 
How Cities Charge for we Fire 
Protection Services. Pp. 30-32. 
A symposium on Chlorine Dioxide. By 
A. K. Cherry, Ben Coates, De- 


By Joseph D. 


Groot, H. J. Draves, M. M. ” Gib- 
bons, Wm. U. Gallaher, and Charles 
M. Geib. Pp. 35-38. 


Construction Methods 
April 


Backhoes and Bulldozers Build Big 
Water Line. Pp. 104-108. 


La Technique de V Eau. (Belgium) 
April 

Les Echangeurs e Ions. By J. B. 

Verbestel. Pp. 15-17 

Principaux Problemes de Limnologie 

Theorique et Appliquee Poses par | 

Etude Piscicole des Eaux Douces. BY 

M. Huet. Pp. 19-22. 
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prevent this! 





| \ 
| use modern treated lumber! 


a 


Highway administrators and the crews maintaining 
signs, guardrails and other public construction are 
quick to see the advantages of Pentachlorophenol- 
treated wood. Men concerned with the budget are 
impressed by the full strength protection Penta- 
chlorophenol gives against wood decay—protection 
that lasts through the years; that cuts maintenance 
costs. They also appreciate Pentachlorophenol’s 
constant uniformity that gives measured control en- 
abling the duplication of service records. Moreover, 
workmen like Pentachlorophenol-treated wood 
because it’s easy to handle. Pentachlorophenol- 
treated wood is clean, nonsticky and is readily 
paintable when the proper oil solution is used, 


Pentachlorophenol is applied to wood at low con- 
centrations in petroleum oils by established 
pressure and nonpressure methods. It is available 
in quantity now. Capitalize on Pentachlorophenol’s 
additional advantages—use Pentachlorophenol- 
treated posts and lumber. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
GET THE FACTS TODAY! Send for free, illustrat- 


ed booklet tdling how Pentachlorophenol adds 
sears to building life. Ask for bookter PE 73. 
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The Sewerage Digest 


Manometric 
Measurement of B.O.D. 


Manometric technique is widely used 
in microbiology and has been tried in 
sewage research, but little progress has 
been made in adapting it for routine 
use in sewage laboratories. The stand- 
ard BOD test requires the use of sev- 
eral varying dilutions of the sample and 
an incubation period of five days; 
which objectionable features, and others, 
are overcome by the proposed mano- 
metric method. Instruments called res- 
pirometers are employed, of which 
four types are in use—the Haldane, 
Barcroft, Warburg, and Fenn. The 
Barcroft and Warburg types are rec- 
ommended for sewage works labora- 
totories; especially the Warburg, be- 
cause of the relative ease and precision 
with which the several variables can 
be controlled. This comprises a_ re- 
action flask attached to a U-shaped 
capillary manometer, the other end of 
which is open to the atmosphere; a 
number of which flasks are used in 
conjunction with a single independent 
control flask and a manometer for 
barometric and temperature compensa- 
tion. A measured volume of the un- 
diluted sample is placed in the flask 
and it is connected to the manometer 
and a shaker. The fluid in the closed 
arm is adjusted’ to a constant level at 
the time of each reading, then the level 
of the fluid in the open arm is read 
and to it is added any change in at- 
mospheric pressuie, aud the sum of 
these, multiplied by the flask constant, 
gives the weight or volume of the 
oxygen absorbed. Using undiluted 
samples with constant aeration and 
mixing, the rate of oxidation is greatly 
increased, and 24-hr. values at.25° C 
are approximately 75% of the standard 
5-day values. For plant control pur- 
poses shorter incubation periods are 
possible.©*4 


Biological Aspects 
Of Stream Pollution 


The complex interactions resulting 
from stream pollution are predomi- 
nantly biological. Living organisms are 
affected by the conditions of stream 
pollution. Their distribution is altered 
and may be used to complete the pol- 
lutional picture obtained by the usual 
testing procedures. Their activities con- 
tribute tremendously to stream recovery 
by using pollutants as a source of en- 
ergy and growth material. Some eat 
bacteria and thus accelerate their bio- 
chemical activities. Green organisms 
supply oxygen so greatly needed for 
BOD satisfaction and sag curve ele- 
vation. Metabolic wastes, products and 
dead bodies are passed back to the 
stream as an altered link of a con- 
tinuous chain. Biological efficiency in 





















Stopcochs f Stopcock 
—_— y 

e Z | 
‘ a 
il Nea 
Container fer 
\ Cp Absorber \ 

| Reaction A 2\ 
1h P 4lask 1) 
it t za 
: : — | Reaction Flask 

. | 125 ml Erlenmeyer 

ine Control Hash ith ery a fo 
| al 
iq if N| | Crowne Jot) 

| i 
1 D1 | Atonometer } Monometer 

al 1 a4 
Hi | 
itd | 
IW | Y 

pl + Compressible 
‘S A Yiu Reser vour 








| i 


Courtesy Sewage Works Journal 




















Differential and constant volume manometers 


the stream falls far short of that in 
the treatment plant. A good treatment 
plant would confine these activities and 
restore utility to the running stream.©? 


Oxidation of 
Waste Sulfite Liquor 


Laboratory experimentations with 
concentrated waste sulfite liquor re- 
sulted in the development of an im- 
proved method of bringing the waste in 
contact with biological growth and the 
maintenance of a constant supply of 
oxygen in close proximity to the food 
and organisms. 

Two types of treatment were studied. 
One, in which oxygen was supplied to 


the liquid waste,’ either as air or as 
pure oxygen, was termed ‘“‘liquid- 
phase treatment.’’ The other, in which 
the supply of air used converted the 
sulfite liquor entirely to foam and in 
which attached growth developed, was 
termed ‘‘foam-phase treatment.” 

The following conclusions were 
drawn from the results of the work: 

Treatment of sulfite liquor with com- 
pressed air and dispersed cells produces 
a stable foam, limits the quantity of 
oxygen necessary, and gives a BOD 
reduction not ih excess of 30% in one 
day. Shaking sulfite liquor in the pres- 
ence of pure oxygen with a mixed cul- 
ture of dispersed cells gives a BOD 
reduction not exceeding 35%; the ef- 
ficiency was not increased when pure 
cultures of Torula utilis and_ baker's 
veast were substituted for mixed cul- 
tures. Foam-phase treatment with at- 
tached cultures gave 80 to 85% reduc- 
tion in 24 hr. and nearly 50% in 
6 hr.; only 60% with Torula utilis 
and 50% with baker’s yeast.©9 


Chlorination 
At Sewage Plants 


The author describes in some detail 
procedures for using chlorine for dis- 
infection; as an adjunct to primary 
treatment for odor control, plant over- 
load, grease removal, improving clari- 
fication, and decreasing the load on 
streams; as an adjunct to secondary 
treatment for trickling filter odor con- 
trol, filter pooling control, filter fly con- 
trol, and general filter improvement ; and 
in activated sludge plants for control 
of sludge bulking and diffuser plate 
cleaning. As an adjunct to sludge dis- 
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Linear alterations in populations of bacteria, ciliate protozoans and crustaceans. 
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posal it is used for control of foaming, 
chlorinating supernatant and _ waste 
activated sludge, and sludge thickening. 

For disinfection, State board ot 
health requirements range from 0.2 
ppm residual after 5 min. contact to 
1.0 ppm after 30 min. To satisfy the 
chlorine demand of raw sewage usually 
requires from 10 to 20 ppm; for sec- 
ondary effluents, 6 to 12 ppm _ for 
trickling filters, 3 to 6 for sand filters, 
2 to 4 for activated sludge; or 0.005 
to 0.010 lb. per capita per day. For 
control of odor due to hydrogen sul- 
phide, 20 to 25% of the chlorine de- 
mand of the sewage should be satisfied 
—in some cases 50% ; up-sewer chlori- 
nation is strongly advised. Chlorination 
of sewage for any purpose reduces the 
BOD and hence the plant load. In ap- 
plying solely for reducing the load, 
each ppm of chlorine reduces the BOD 
about 2 ppm; hy the time a residual 
is produced, the BOD has been re- 
duced 15 to 35%, and beyond this the 
amount*of chlorine required is exces- 
sive. For grease removal, 2 to 5 ppm 
of prechlorination is sufficient. Chlorina- 
tion sufficient to produce a residual in 
the stream receiving it will retard 
decomposition and tend to prevent 
anaerobic conditions during normally 
critical periods of rapid oxygen deple- 
tion, giving opportunity for reaeration 
For controlling odors from trickling 
filter spray, chlorine to satisfy 10 to 
20% of the demand usually suffices. 
but up to 100% is necessary in some 
If the odor is from the bed it- 
self, spreading chlorinated lime o1 
hypochlorite over the surface, at about 
10 Ib. per 1,000 sq. ft., has been 
satisfactory. For controlling filter pool- 
ing, either method may be used, 8 to 
12 lb. of hypochlorite per 1,000 sq. ft., 
or 2 to 10 ppm residual at the nozzles. 
For fly control, 3 to 10 ppm residual 
at the nozzle is usually required. For 
control of sludge bulking, applying 2 to 
8 Ib. of chlorine per 100,000 gal. of 
returned sludge at least two minutes 
ahead of where it mixes with the pri- 
mary effluent is generally satisfactory. 
For control of foaming at Imhoff tanks, 
3 to 15 ppm applied ahead of the tank 
is usually successful. For sufficiently 
reducing the load on a primary tank 
caused by returning supernatant to the 
influent, 20 to 80 ppm of chlorine 
added to the supernatant usually suf- 
fices. In concentrating sludge in thick- 
ening tanks, bulking has been avoided 
and water content reduced to 95% by 
maintaining 1 ppm residual in the clear 
liquid above the sludge.“ 


cases. 


University of Florida 
Pilot Treatment Plant 


Conditions in Florida aftecting sew- 
age treatment differ int several respects 
from those further north. In winter, the 
season of maximum flows, temperatures 


are considerably higher and more 


Ini- 
form; there are less industrial wastes; 
and due to the flat topography, the 


sewage is older when it reaches the 
plant. When post war influx of students 


necessitated enlarging the State Uni- 


versity’s sewage treatment plant, it was 
decided to so design this that it could 
be used as a pilot plant for studying 
the devices and methods most suitable 
for Florida towns. Fortunately the 
number of college personnel contribut- 
ing the sewage, 7,000, was very nearly 
the average of the populations of the 
urban communities of the State. The 
plant was designed for a winter flow of 
about 700,000 gpd and a summer flow 
of 100,000. To permit efficient operation, 
the primary and secondary clarifiers 
were each made in three units, designed 
for 100,000, 200,000 and 400,000 
gpd respectively, providing for any 
multiple of 100,000. Each of the two 
trickling filters, one standard rate and 
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one high rate, is designed to treat 
350,000 gpd, one at 300 lb. of BOD 
per acre-foot and the other at 2500 lb. 
The plant, which was described briefly 
in the Sewerage Digest for November 
1947, was placed in operation during 
that month.#27 


Sludge Disposal 
Proposed for Houston, Texas 


Since 1916 Houston has been dispos- 
ing of its*primary and excess activated 
sludge by lagooning, part of the latter 
having been dried and sold for fer- 
tilizer since 1921. With the recently 
completed Simms Bayou activated 
sludge plant it seemed desirable to make 


REASONS! 


Why Builders Type M Meter Instrument is 


THE BEST BUY 


for Water and Sewage Works 


1. HEAVY-DUTY “POWER PLANT”: 


Large wells containing 35 Ibs. of mercury (A) and a solid float 
of 10% sq. in. area having a vertical travel of 442” (B) provide 
the reserve power necessary for years of super-sensitive, accu- 
rate, and trouble-free operation. 





2. EASY-TO-READ DIALS: 


Separate Indicator 10” long, uniformly-spaced, direct-reading 
graduations (C); direct-reading Totalizer: 6 dials, largest dial 
3'2” dia. with fast-moving hand for precision reading (D); 
uniformly-spaced, direct-reading Blueline Charts 12” nominal 
dia. for correct perspective and equal ease and accuracy of 
readings at low and high rates of flow (E) 


3. BUILT-IN CALIBRATING DEVICE: 


Accuracy of registration easily and quickly checked in the 
field by means of built-in water head test pipe (F). 


4. UNAFFECTED BY TRAPPED AIR: 


Trapped air has no effect on accuracy; air easily removed 
through a valve at the top of each well (G and H). 


5. MEEHANITE IRON: 


Mercury wells (I), main bracket on which mechanism and wells 
are mounted (J), and float (B) are high-tensile MEEHANITE iron. 


6. HIGH ACCURACY — WIDE RANGE: 


Registration with plus or minus 1% (response to differential 
induced by actual flow rate) over range of 100% to 6%% 
capacity for Model MDUA; within plus or minus 42% from 
100% to 50% and within plus or minus 1% from 50% to 5% 
of capacity for Model MDUAX. , 


7. POSITIVE OVERLOAD CHECK: 


Check valve (K) prevents loss of mercury even at extreme over- 
load differentials. 


8. LONG LIFE: 


Type M Instruments installed over thirty-five years ago are still 
“going strong’! 
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a study of the method most suitable 
for the disposal of all the city’s sludge 
for the future up to 1970. It is esti- 
mated that by that time the population 
will be 776,810, sewage flow 68 mgd, 
and suspended solids in the excess 
activated sludge 70.88 tons per day. 
Engineers Greeley & Hansen and J. G. 
Turney were engaged to report on this 
subject. 

Eleven different methods were in- 
vestigated, six for disposing of raw 
sludge and five of digested.“-The meth- 
ods studied for raw sludge were: De- 
watering and hauling sludge cake to 
disposal area. Dewatering and dryine 
and sale for fertilizer. Dewatering and 
incineration. Lagooning. Barging to the 
Gulf. Dewatering and drying 


about 


61 tons of dry solids a day and dispos- 
ing of excess sludge (averaging 10 
tons) in lagoons. For digested sludge 
the methods were the same with the 
omission of the last. Revenue from the 
sale of dried sludge for fertilizer was 
estimated to bring $12.25 a ton. 
(Houston sold it as high as $17.25 in 
1947). Gas from digestion was esti- 
mated to be worth 6 cts. per 1,000 cu. 
ft., yielding an average of $9,500 a 
vear. The various methods were com- 
pared on the basis of net annual cost, 
including operating and debt service. 

Digesting the sludge added consid- 
erably to the net cost and was rejected. 
Of the raw sludge methods, dewatering 
and drying was estimated to cost $83,- 
330 annually; but modified by lagoon- 
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ing a part, the cost was estimated at 
$57,420, as it permitted considerable 
reduction in the cost of the drying 
plant. The annual cost of lagooning 
all the sludge was estimated to be 
$100,550. The combined drying and 
lagooning was recommended if the city 
is prepared to enter the more or less 
uncertain business of manufacturing 
fertilizer; otherwise, lagooning is ree- 
ommended.¥!6 


Diversion Factors 
For Combined Sewers 


Several sanitary engineers discussed 
an article published last November un- 
der this heading and abstracted in 
Sewerage Digest for January. All criti- 
cized the method proposed for calculat- 
ing diversion factors, there being gen- 
eral agreement that: 

(1) Bacterial pollution is of greater 
significance than BOD passed into 
streams during overflow periods, ‘“‘since 
even a small short-time overflow grossly 
pollutes the river, whereas “a small 
short-time overflow has little effect upon 
BOD in the stream.” 

(2) Peak dry-weather flows should 
be considered, for they may be two to 
four times the average dry-weather 
flow. - 

(3) The degree of purification effect- 
ed by the treatment plant should be 
included in an analysis of this type; 
apparently the method proposed does 
not allow for any BOD contributed to 
the stream by the effluent from the 
treatment plant. 

(4) The refinement in calculation 
may not be justified by the accuracy 
of measurable factors and the influence 
of immeasurable variables. The choice 
of assumptions on which to base the cal- 
culation may introduce more error into 
the calculated diversion factor than 
would an assumption of the factor itself 
based on past experience.®® 


Sewerage Project 
For Portland, Oregon 


Portland, Ore., lies on both sides of 
the Willamette river and south of Co- 
lumbia Slough, and discharges com- 
bined sewage into the former through 
50 sewers and into the Slough through 
11 sewers. The Willamette river is 
highly polluted when it reaches the city, 
its dissolved oxygen content being, in 
1944, only 10% of saturation before 
it received any of Portland’s sewage. 
For 25 years the need for improving 
this condition has been increasingly 
recognized, and in 1944 consulting 
engineers were employed to prepare 
plans, to be carried out by a board 
of engineers. The design of the project 
is now nearing completion. 

The logical solution seemed to be 
the constructiom of intercepting sewers 
paralleling both sides of the river and 
the slough to intercept the dry- 
weather flow of all the sewers near 
their outlets. However, an interceptor 
close to the river would require con- 
struction below river level in old 
sloughs filled with sawdust, slabwood, 
brickbats and miscellaneous debris, and 
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Engineering Facts about 
Johns-Manville TRANSITE PRESSURE PIPE 


Lhe Simpler Coupling 


One of the many practical features 
of Transite* Pressure Pipe is the ease 
with which it may be tapped for serv- 
ice connections. Proof of this isevident 
in the hundreds of thousands of 
corporation stops which, over the 
years, have been inserted in Transite 
water mains. Year after year, these 
installations continue to serve their 
communities with efficiency and 
economy. 


developed and are available from 
leading manufacturers. Field experi- 
ence shows that these special drills 
and taps remain sharp after prolonged 
use and are more economical than 
standard tools. 


As is true with any tapped connec- 
tion, maximum strength is obtained 
by engaging the greatest possible 
number of threads of the corporation 





As this photograph shows, Transite Pipe 
takes clean, sharp threads. Strong and 
firm, these provide perfect seating for the 
threads of the corporation stop, assuring 
a watertight service connection. 


lubricant such as graphite and oil on 
the tap and the threads of the stop 
is recommended. 

Taps may be made with either 
Corporation Stop threads or Iron 
Pipe threads. While the standard 
combined drills and taps may be 
used, special alloy ones have been 





Laboratory tests demonstrate the strength 
of service connections made in Transite 
Pressure Pipe. In a recent series of such 
tests made on 8” Class 150 pipe, it re- 
quired an average force of 4360 pounds 
to pull a %4" corporatién stop from the pipe. 





Transite Pressure Pipe is readily tapped 
with standard tapping equip t. Here 
the combination drill and tap is about to 
be inserted in the tapping machine. 





stop in the pipe wall. With Transite 
Pipe, this means that after the pipe 
wall has been properly drilled and 
tapped and the corporation stop fully 
inserted, from one to three threads 


Transite Pipe can be tapped wet or 
dry; standard tapping machines are 
used. The special asbestos-cement 
composition which gives Transite its 






The correct final position 


toughness and durability also pro- of @ corporation stop in of the stop will show. 

vides excellent threading properties. pithy cei ane tes Additional engineering data relat- 
The threads are sharp, clean and The pipe should be drilled ing to service connections will appear 
strong. Service connections are tight and tapped to a depth in a future advertisement in this 
and lasting. which will permit from series. For further information, ad- 


To facilitate tapping and insertion ae” ase dress Johns-Manville, Box 290, New 


of the corporation stop, the use of a York 16, N. Y. 
*Reg. U.S. Pat. Off. 
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pumping of all the intercepted sewage. 
To avoid this, main interceptors are so 
located that all the sewage reaching 
them on the north side of the city can 
be carried by gravity to a treatment 
plant on Columbia Slough at the north- 
west limit of the city, and all on the 
south side will flow by gravity to a 
main pumping station, which lifts this 
sewage against a 45 to 56 ft. dynamic 
head into the north side interceptor. 
Several other short interceptors near 
the sewer outlets receive sewage from 
below the gravity interceptors, which 
is pumped into the latter by 12 small 
automatic pumping plants. The maxi- 
mum volume of sewage to be pumped 


is estimated to be 118 mgd, of which 
7.2 mgd is pumped twice; and 57 mgd 
will flow by gravity to the treatment 
plant. 

With so many sewers to be inter- 
cepted, the design of the diversion de- 
vices used is important. No known 
diversion device is designed to prevent 
grit from entering the interceptor, and 
a new type was developed in a local 
hydraulic laboratory. This consists of 
a horizontal orifice at the same eleva- 
tion as the sewer invert but in a small 
chamber extending from the side of 
the sewer and separated from it by 
a long lip whose crest is 1/12 the 
sewer diameter above the invert. A dam 





SAFETY 











Figure 450 Flame Trap Assembly 
— Consists of Flame Arrester 
and Thermally Operated Shut-Off 
Valve. Installed in straight-pipe- 
line flow. No expensive fittings 
necessary. Self-contained simple 
and foolproof. Fusible element 
melts at 200° F. and stops gas 
flow within 15 seconds. Shut-Off 
Valve cannot close unless contacted 
by flame. 








Are you taking every precaution 
for safe operation in your Sewage 
Treatment Plant? ‘No Smoking” 
signs are a routine requirement, but 
“VAREC” Safety Devices are a 
“must” wherever any inflammable 
gases are subject to accidental 
ignition. 

Gas lines in your Sewage Treat- 
ment Plant must be completely 
protected with Flame Traps, Flame 
Arresters, Flame Checks and other 
Safety Devices that stop the propa- 
gation of flame. The devices you 
install should be of large enough 
size and great enough capacity so 


that you do not limit the required 
flow of gas. “VAREC” Safety De- 
vices are designed to give you 
maximum flow capacity for their 
size and yet they give you positive 
protection for arresting flame. 


You can select a unit for a particu- 
lar protective job very simply with 
the aid of curves prepared from 
actual flow tests in the “VAREC” 
Laboratory. These flow curves for 
the various size units, iliustrated 
along with complete engineering 
data in the “VAREC” S-3 Catalog, 
will be sent to you merely at your 


request on your letterhead. ial 





THE VAPOR 


Vanek” 


NEW YORK CLEVELAND 


30 Church Street + 1501 Euclid Ave -122 So. Michigan Ave. « 
Available from Authorized Sewage Equipment Agents throughout U. S. and Canada 


RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, U.S.A. 


CHICAGO TULSA HOUSTON 


533 Maye Building . 821A M.& M. Bidg. 


Cable: VAREC COMPTON (all codes) 
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below the interceptor backs up the 
sewage to flow over this lip into the 
interceptor; but storm flow rises above 
this dam and flows to the river, taking 
with it any grit which has accumulated 
since the previous storm. 

The effluent from the treatment plant 
will be discharged into the Columbia 
river, the minimum flow of which js 
75,000 cfs, giving very high dilution; 
but it seems desirable to give the sew- 
age primary treatment to remove float- 
ing material and a reasonable propor- 
tion of the settleable solids. The sew- 
age will be passed through mechani- 
cally cleaned bar screens with 1” open- 
ings, grit channels and sedimentation 
basins, and the sludge is to be digested 
in four 90-ft: diameter digesters, the 
sludge being preheated by steam on its 
way to the digesters. For the early pe- 
riods of operation the digested sludge 
will be mixed with the effluent and dis- 
charged into the Columbia river. The 
effect of this will be studied to learn 
its efficiency and desirability.©?% 


Settling Tank 
Detention Period 


Where primary settling tanks are 
followed by trickling filters, economy in 
designing requires a consideration of 
the relative construction costs of tanks 
and filters. Within limits, the longer 
the settling period the smaller can the 
filter area be made to produce a given 
effluent quality, and vice versa. Study 
of costs of a number of trickling filter 
plants show that the costs of primary 
settling basins are approximately 8% 
of the total plant costs while the trick- 
ling filters average 45% of the total 
cost. If, by increasing the detention pe- 
riod 50%, from two hours to three 
hours, the B.O.D. removal may be in- 
creased from 30% to 40%, the filter 
medium volume would be decreased by 
approximately 14%. The _ increased 
costs on the settling tank should not 
exceed 25% and the decreased cost of 
filters would approximate 11%. Thus, 
using $1,000,000 total plant cost, this 
would represent a saving of approxi- 
mately $30,000, or 3% of the total 
cost.#28 
Warm Wall 
Sludge Digesters 


Plans have been prepared for build- 
ing, at the treatment plant of Raton, 
N. M., a digester 35 ft. in diameter 
and 30 ft. deep, an unusual feature 
of which is the heating system. It will 
be insulated above ground by means 
of rock wool, bats 4” thick between 
2 x 4 studs and secured in place with 
wire and the whole covered with a 
coat of stucco. It is designed for 11,000 
population and estimated that 1,260 1b. 
of dry solids will be added to the 
digester daily in sludge with 95% 
moisture. Assuming sludge _ tempera- 
ture of 45°, to be raised to 95°, then 
1,260,000 Btu will be required daily, 
or 52,400 per hour. Heat losses are 
calculated at 35,500 Btu through the 
floating cover, 10,000 through the walls 
above ground and 11,000 through the 
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floor and wall below ground; giving 
a maximum heat requirement of 103,- 
900 Btu. It is planned to supply this 
by heating the walls instead of by hot 
water coils inside the tank. The walls 
afford a heating surface of 3,300 sq. 
ft., whereas six turns of 3” metal pipe 
coils give only 1,350 sq. ft. Moreover, 
the pipes lose effectiveness with use by 
the baking of sludge on them, and 
the high temperature may kill the de- 
sirable bacteria. With six times the 
area, the temperature of the wall need 
not be as high as that of the pipes, 
and better, more uniform sludge is 
expected to result.4% 


lee on 
Filters 

The sewage treatment plant of Win- 
nr, S. D., contains two trickling 
filters of 60 ft. diameter, with rotary 
distributors. During the winter of 
1947-48 heavy coatings of ice formed 
on the filters and the relative stability 
of the effluent dropped from an aver- 
age of 98% to 35%-40%. On one 
occasion with the air temperature at 
20° and wind velocity at 35 miles 
per hour, ice began to form; but a few 
hours later, with the air at zero and 
no wind, the ice melted completely. 
During this time the filter influent 
varied from 40° to 47°. Observation 
throughout the winter confirmed the 
idea that the formation of ice when 
the air was below 30° was dependent 
almost entirely on wind velocity. They 
plan installing a 5 ft. railing around 
the filters and fasten a canvas curtain 
on it in the winter.#3! 


Financing 
Sewerage Improvements 

Water rates are charges for services 
rendered in treating and delivering 
water to the consumers, not for the 
water itself. Sewer charges, similarly, 
are for services rendered in removing 
the same water after it has been used, 
and giving it treatment required by 
law or sanitary considerations. What is 
legal for the former is for the latter 
also. Court decisions have held that 
such charges are not taxes or assess- 
ments but are charges for services 
rendered. The most equitable basis for 
service rendered would seem to be the 
quantity of water delivered and re- 
moved. The Florida Supreme Court has 
held that “If no constitutional rights 
of the owner or occupant of premises 
are violated by shutting off the water 
‘or non-payment of the water bill, no 
such right will be violated by shutting 
off the water for non-payment of the 
vill for use of the sewage disposal 
system.’’ Requiring owners who al- 
ttady have septic tanks to connect to 
a public sewer might be legally defen- 
sible as a measure of public health in 
some cases but not in others.©16 


Experiments in 
bio-Precipitation 

Experiments were begun in 1947 at 
the _Harvard Graduate School of 
Engineering on a process suggested by 











Rotary Positive Blower of 12,500 CFM ca- 
pacity, with direct-connected motor drive, 





When you put your blower questions up to Roots-Connersville, 

you gain these important advantages: 

1. Long experience in the adaptation of blowers to needs of 
sewage plants and waterworks, coupled with the forward- 
thinking of our alert engineers. 

2. Our dual-ability to supply either Rotary Positive or Centrifugal 
Blowers, whichever type is best fitted to the specific work. 

3. A wide range of standard capacities, from 5 CFM to 50,000 
CFM (or higher), adapted to any modern drive, which makes 
for lower prices and faster deliveries than “special” designs. 

Finally, when you have selected the R-C Blower that satisfies 

- your requirements, youcan be certain 
of sound, sturdy construction, low 
maintenance and operating costs, and 

a long life of profitable performance. 

For accurate answers to your blower 

questions, consult us. 


oe he mene "mar ae =ROOTS-CONNERSVILLE 
been building blowers for four years, BLOWER CORPORATION 


since 1854. We're not good because 4 
we're old, but old because we're good. 806 Poplar Ave., Connersville, Ind. 
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When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 
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Malcolm Pirnie to which the name 
‘‘bio-precipitation”’ has been given. In 
this process, all the oxygen required 
is carried in by  pre-oxygenated 
sewage; sewage being able to contain 
5 times as much oxygen gas as it can 
oxygen in air. If this amount—45 ppm 
insufficient to meet the oxygen 
requirements, some of the effluent is 
recirculated. Use of pure oxygen pro- 
motes efficient gas transfer, and the 
high oxygen gradient enables the 
oxygen to penetrate more deeply into 
the floc particles. Separate final sedi- 
mentation facilities are not required. 
The experiments show that, for 90% 
purification, the bio-precipitation process 
can be loaded about 4 times more 
heavily than the conventional activated 
sludge. The cost of oxygen at $4 per 
ton is about equal to the cost of com- 


—is 


pressing air at 1 ct. per kwh. These 
conclusions are from tests in a labora- 
tory plant. Construction of a_ pilot 


plant to confirm them is proposed. 


Bibliography of Sewerage 
Literature 
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April 9 
23. Stand: . 7G and the Sanitary En- 
gineer. By A. F. B. Nall. P. 188. 


D The 


E Engineering New s-Record 
April 15 
16. Houston Sludge Disposal Studies 
Favor Fertilizer Production. Pp. 77-79. 
G Water and Sewage Works 
April 


16. Financing 
By Robie L. 


Sewerage Improvements. 
Mitchell. Pp. 151-154. 


Digestion and Sewage Solids: Imhoff 
Tanks. By Le Roy W. Van Kleeck, Pp. 
155-159. 

Graph for Determining Size of Sani- 
tary Sewers. By John G. Montgomery. 
Pp. 160-161. 


Sewage Works Engineering 
April 

New Sewage Plant Provides for Treat- 
ment, Research, Instruction, (Univ. 
of Florida). By Chas. E. Richheimer 
and Walter J. Parks, Jr. Pp. 200-205. 
Water Pollution Control Board Pro- 
posed for New York State. I’. 208. 
Performance of Trickling Filters. By 
Morris M. Cohn, Pp. 209-210. 

May 
Variations in Paper Mill 
Wastes. By be bag Rudolfs and Earle 
Axe. Pp. 242-244, 
Canvas Wind ~<a to Control Fil- 
ter Ice. By Clayton B. Madison. Pp. 
245-246, 270. 
A Warm Wall Sludge Digester. 
A. Vaseen. Pp. 247-248, 269. 
Four Ways to Control 
Pollution. Pp. 249-250. 
Improvised Method Offered for Esti- 
mating Sewage Flows. P. 253. 
Elutriation Wash Water Ratio Aver- 
ages 1.4 to 1 at Washington. P. 254. 
Experimental Sludge Processing 
Planned at Los Angeles Plant. P. 255. 
Performance of Final Settling Tanks. 
By Morris M. Cohn. Pp. 258-259, 264. 
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4. Precast Reinforced Concrete for Sewer 
Tunnel Lining. By A. M. Freudenthal, 
Pp. 36-38. 

P Public Works 

May 

18. Richmond-Sunset Sewage 
Plant Operation. Pp. 20-21 

19. Small Sewage Treatment Plants: Ae. 
tivated Sludge. Pp. .26-27, 40. 

20.. Bulk Refuse Collectors Help in Keep. 
ing Boston Clean. Pp. 33-34. 


Treatment 


Sludge Gas Safety 
This helpful technical catalog shows a 
complete line of safety equipment for 
sludge digesters, including flame traps, 
pressure relief valves with waste gas 
flame traps, waste gas burners, gas 
pressure indicating gauges, drip traps 
and other equipment. It also shows a 
typical gas piping arrangement and 
gives data on size selection. Write Pa- 
cific Flush Tank Co., 4241 Ravens. 
wood Ave., Chicago 13, IIl. 


Equipment — 


Waterproofing Concrete-—Hydropel, 
a product of the American Bitumuls 
Co., 200 Bush St., San Francisco, 
Calif., is an aqueous suspension of col- 
loidal asphalt developed for use in 
waterproofing concrete. It is added ‘at 
the rate of 1% gals. per sack of ce 
ment. It reduces water absorption, with 
subsequent- expansion and _ contraction; 
it improves dispersion and affords pro- 
tection against alkaline or neutral salts 
or gases. It adds to workability. A com- 
plete booklet is available from the man 
ufacturer at the above address. 











With Hex Grips that Hold the Wrench Firmly 
CUT INSTALLATION TIME AND COST 


The Qversize (2%”) extra strong THREADED joints 
on McWANE 2” CAST IRON PIPE make installation 


easy and SAVE TIME. 


Skill and experience are unnecessary. No cumber- 
some equipment is necessary. No slow motion. Any 
man with a wrench can lay this pipe for all you need 


to do is “screw ’em together!” 


You'll have corrosion-resisting, 100-year mains with 


a minimum of up-keep. 


McWANE CAST IRON PIPE CO. 


Birmingham 2, Ala. 


MSWANE 2% 
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PIPE 








Pulling forward opens 
thej jaws that bite into ob- 
structions. Reversing the 
pull on the bucket auto- 

matically closes jaws 
| which hold load pulled 
back to street level. Write 
for complete details. 


CHAMPION CORPORATION 
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Town and City officials through- 
out America are adopting OK 
CHAMPION Power Sewer 
Cleaner to keep sewers clean and 
efficient. Takes roots, dirt, sand, 
and other debris up from main in 
one continuous operation. All men 
work above street level. 
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Painted for U. S. Pipe & Foundry Co. by Paul Laune 


Here is a brief summary of the products of our 


+ 
several plants. We manufacture Super-deLavaud cen- cast 1ro;ni 


trifugally cast pipe in diameters from 3-inch to 24- PIPE 
inch in 12-foot and 18-foot lengths. We also produce 


FOR WATER, GAS, SEWERAGE 
AND INDUSTRIAL SERVICE 


pit cast pipe in diameters up to 84-inch in 12-foot 
lengths. Your choice of these joints—bell-and-spigot, ball-and-socket, flanged, 
and standardized mechanical joints. Standard fittings or special fittings made 
to individual specifications. Special castings for industrial requirements. 
Perhaps our experience gained through nearly a half-century of designing 
and manufacturing would be helpful in solving your pipe, fittings or special 
castings problems. United States Pipe and Foundry Co., General Offices: 


Burlington, New Jersey, Plants and Sales Offices Throughout U.S. A. 
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The Highway and Airport Digest 


Repairing 
Concrete Breaks 


An English suggestion for repairing 
breaks in concrete roads is shown in the 


lieve that satisfactory results can be 
expected if the plasticity index of the 
soil does not exceed 15, the mica con- 
tent 5%, and the clay-silt content 
(passing the 200 mesh sieve) 50%. 





























Courtesy Contractors Record 


Suggested method of dowelling cracked slab. 


accompanying sketch. The essential fea- 
ture is the drilling of sloping holes in 
opposite sides of the opening to permit 
the insertion of a bent dowel to tie 
the new concrete to the old. The hole is 
1%” by about 9” deep. The sleeve is 
a short piece of steel water or steam 
pipe; or a screw coupling is used and 
the adjacent ends of the two bars 
threaded, one of them for twice the 
length of the coupling.** 


Smoothing and 
Widening an Asphalt Road 


A 15-mile section of 18-ft. asphalt 
pavement in Idaho which was rutted 
and rough and too narrow was recently 
leveled and widened to 20 ft. Instead 
of placing a leveling course to remove 
irregularities, the high points were cut 
off and the material so removed was 
pushed into a 4” x 12” trench at each 
edge of the pavement for the widening 
strip. The amount cut off varied from 
Y%” to Y%" in depth. A 6-ft. blade on 
a motor patrol was angled to cut 4% 
ft. width. Carried in front of it on 
the patrol was a pavement heater which 
softened the asphalt just enough to cut 
easily. The blade pushed the asphalt 
into the trench, and the rear wheel 
of the patrol was run over it to com- 
pact it; the trench later being filled to 
the top with plant mix material. The 
entire pavement was then covered with 


a seal coat, which corrected all re- 
maining irregularities.\* 
Tar-Soil 


Stabilized Bases 


The Committee on Tar Stabilized 
Roads of the ARBA, after studying 


the available data concerning such 
roads, especially in the south, has 
learned that those constructed with 


sandy soils had given satisfactory and 
economical service for periods up to 
12 years, but those using clay soils 
were much less satisfactory. They be- 


In some cases, soils not meeting these 
requirements can be made to do so 
with the addition of sand. Tests of the 
soil for these requirements are simple 
and easily made. There is no standard 
test for mica content, but if a micro- 
scopic examination shows no mica no 
further test is necessary.N* 


Reducing Costs by 
Improving Specifications 

It is believed that it is possible to 
reduce costs in highway construction by 
changes in specifications which will 
not affect the quality of the work. 
Members of a Joint Cooperative Com- 
mittee of the A.A.S.H.O. and_ the 
A.G.C. have agreed on five standards 
which could be followed nationally in 
revising and modernizing — specifica- 
tions: 


1. The documents should be definite 
enough to clearly set forth the details 
and character of the construction; yet 
they should be capable of flexibility in 
interpretation and application in order 
not to work a hardship on the contrac- 
tor. 


2. They should specify results, not 
methods. Phrases such as “‘or as the 
engineer may direct’? should be elim- 
inated wherever possible. 


3. All refinements, especially hand 
labor, which add cost but contribute 


nothing to the utility of the construc. 
tion, should be eliminated. 

4. Standardization of many mate. 
rials and some details of design should 
be effected, particularly in states hay- 
ing similar climatic, geographic, and 
other conditions. 

5. Payments to the contractor should 
be liberalized so that his capital will 
not be completely tied up, hampering 
his operations. 


In No. 2, it is suggested that “‘in a 
manner approved by the engineer’ be 
substituted, where some such provision 
is necessary. In 3 would be included 
hand rubbing of concrete, fine grading, 
and tolerances too limited to permit 
use of economical machine work, toler- 
ances in moisture content in fill com- 
paction, etc. 

Under 4, specific items that could 
be standardized to afford greater ef- 
ficiency and economy are: 


1. Wire mesh. It has been reported 
that 23 different types of wire mesh 
have been specified by the various high- 
way departments throughout the coun 
try. 

2. Culverts, bridges and other struc- 
tures. Standardization in this category 
would save substantial time and ex 
pense by permitting reuse of forms 
from job to job. 

3. Curbing, 
rails. 


handrails and guard 


4. Terminology of specifications; re 
quirements and basic sizes and weights, 
compatible with regional conditions. 


Rapid 
Pavement Laying 


With a single crew, Koss Construc: 
tion Co. of Des Moines, Ia., laid 457, 
000 sq. yd. of concrete between March 
11 and November 5, 1947, on four 
contracts in Missouri and Iowa. The 
best sustained production was 8 miles 
of 20 ft. slab in less than 30 calendar 
days. The equipment included 12 batch 
trucks, a subgrader, two 34 E pavers, 
concrete spreader, two finishing ma 
chines, four motor patrols and two bull 
dozers; a flatbed truck with winch and 
small derrick for handling forms.* 
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In North Carolina, Rea Construction 
Co. laid in a 12-hr. day 2300 ft. of 
8” x 22 ft. concrete pavement. During 
four 6-day weeks the average per day 
was over 2000 ft. In Indiana, one firm 
laid 52,656 sq. yd. of 9-7-9 concrete 
in one month; another firm 40,650 sq. 
yd., and a third laid 56,461 sq. yd.; 
and a fourth laid 36,380 sq. yd. in 15 
calendar days. 

In a Missouri grading contract, 3 
Le Tourneau scrapers and 2 Tournapulls 
averaged 450 cu. yd. per hour on 10- 
br. shifts. At the San Francisco Air- 
port, the contractor hauled 5,086,000 
cu. yd. 4 to 5 miles in 7% months, 
working two 8-hr. shifts five days a 
week; the best one-day record being 
42,800 cu. yd.N3 


Cost-Plus 
Contract Items 


“Misunderstanding of cost plus items 
in construction contracts produces more 
arguments and causes more ill feeling 
between the owner, the engineer and 
the contractor than do all other factors 
added together.’”’ Therefore every ef- 
fort should be made to minimize such 
ims. To cover any that may be un- 
avoidable, the specifications should in- 
clude a clear statement of conditions 
showing when cost plus items apply; 
an adequate description of the cost 
factors to be included under these items; 
and a positive definite statement of the 
method of computing payment for these 
items.N88 
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EAGLE, (3”) - - - - Wet. 117 lbs. -- 16500 GPH* 
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o*Prime in a flash at lower suction lifts. 
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Proposed for Cities. Pierre Zan- 
nettos. Pp. 128-151. 
5. Traffic Factors in Bridge Planning. 


By M. Earl Campbell. Pp. 152-162. 


By 





Y Contractors Record (England) 
April 28 
4. Repairing Concrete Roads. P. 16. 
. . 

Highway Information 
125-HP Rubber Tired Tractor — 

This is described by its makers as the 

world’s largest rubber-tired tractor. 


There are six speed and power ranges, 
giving speeds from 2.08 to 37 mph. It 


is fully described, with specifications, 
in a booklet available from the M-R-S 
Mfg. Co., Flora, Miss. 


Gratings —This_ catalog illustrates 
and explains the uses of all types of 
riveted and welded open steel and alu- 
minum flooring, grating, stair treads, 
catwalks and structural steel walkways. 
Copy on request from E. C. Whitney, 
W. F. Klemp Co., 6639 S. Melvina 
Ave., Chicago 38, III. 

Cinder Spreader—Yhe Baughman 
spreader is described in a 4-page folder 
illustrating (1) the material heater for 
cold weather spreading; and (2) the 
many uses and mechanical advantages 
of this spreader. Baughman Mfg. Co., 
Jerseyville, Ill. 

A Big Crawler.—This is an excellent 
book technically, and just in 
layout and printing. It tell by “picture 


as good 





story’’ the working functions of the 
TD-24 tractor. Duo-tone action photo- 
graphs help tell what you want to know 
about this 180-hp. diesel crawler. Write 
International Harvester Co., 180 North 
Michigan Ave., Chicago 1, II. 

Soil Stabilization—A 23-page cata- 
tells about mixing for bituminous 
construction and soil stabilization; also 
brush and root removal, getting high 
densities in earth fills; clearing ice from 
streets; and many other uses. Seaman 
Motors, Inc., 298 North 25th St., Mil- 
waukee 3, Wisc. 

Lightweight Centrifugal Pumps.— 
This 4-page bulletin describes the char- 
acteristics, performance and uses of the 
new Gorman-Rupp lightweight contrif- 
ugal self-priming pumps, 1%, 2 
3-inch. Ask for Bull. 7LW-13, 
man-Rupp Co., Mansfield, Ohio. 

A Special Rock Drill. A 4-page 
bulletin describes the Cleco self-rotat- 
ing, light weight (9 lbs.) hand held 
pneumatic drill that is convertible to a 


log 


Gor- 


chipping hammer by removal of one 
part. Bulletin HD-1147,Cleco Division, 
Box 2119, Houston, Texas. 

Snow Plows and Crushers. — The 
SnoMaster rotary snow plow, for 


heavy-duty work; the Model ‘‘F’’ 25-cu. 
ft. portable asphalt plant; the ‘“‘Ham- 
mermill’’ crushing and screening plant; 
and a complete line of crushers are 
described in bulletins issued by lowa 
Mfg. Co., Cedar Rapids, lowa. 


an 
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Subgrade Soil Practices 
(Continued from page 27) 
tended throughout the shoulders. Ip 
some cases an impervious top 

placed upon the shoulders. 


Subgrade Drain Backfill 
Requirements 

Grading requirements for backfill 
material around drains is an item t 
which highway engineers have given 
increased attention in recent years, 
The replies indicated a wide range 
in requirements by the various de- 
partments ; however, the specifications 
reflected the fact that considerable 
thought has been given to this item 


is 





It appears that findings of the U.§ 
Waterways Experiment — Station 


have played an important part ina 


more careful consideration of filter 
requirements. 

Twenty-three states use French 
drains and a few others use them 
only occasionally. In most cases 


grading requirements are the same 

for backfill material around sub- 
drains. It believed — that 

(Please turn to page 71) 


as 


grade is 


“Investigation of Filter Requirements 
for Underdrains.” Technical Memorandum 
No. 183-1, U. S. Waterways Experiment Sta- 
tion, Vicksburg, Miss., 1941. 
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Every Comfort concrete slabs and stabiliz- | Mud-Jack, illustrated, is par- f 
ing sub-grade support on __ ticularly suited to city main} ® € 
sidewalks, driveways, sec- tenancebecause it's a small, 
tional curb and gutter align- self-contained unit... 1B @ E 
ments, man-hole repairs. traffic detours necessary. 
Application is simple. Koeh- Portable as a wheelbarrow ° B 
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ring Mud-Jack pumps inex- 
pensive soil-cement slurry 
holes 
through depressed slab. Re- 
sult —- you get 


grade fast and 
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on the job . . . quickly 
moved job to job. Big, No. 
50 Mud-Jack also available 
for extensive highway work. 
Get complete Mud-Jack 
facts from your Koehring 
-Distributor today. 

*Trademark Reg. U. S. Pat. Off. K85 
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Model 10 Signals are today’s best buy in railroad-highway grade 

crossing protection. Fully automatic, they provide continuous, 
| positive operation with permanent security. The thousands 
of Model 10's giving dependable service on 80 
railroads throughout the world are PROOF cf 
recognized efficiency and practical economy. 
In the interest of public safety, 
buy the best... . buy 


| TIME-TESTED 


‘ 
i 
{ i 


bili Wedel 10's 
Eleven years of 
service—and NOT 
ONE FATALITY 


has ever occurred 


"f | 110 Signals as a result of 


operation failure 
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* Operate on the closed circuit principle. on the part of 
* Operate regardless of weather or temperature conditions. Models 10's 
* Effectively safeguard against “second train” accidents. 





® Block traffic in approach lanes only. a 











U. S. Pat. Nos. 2,137,196; 2,362,710; 2,372,579. Pat’d in Canada 6-27-39 


MODEL 10 HIGHWAY CROSSING SIGNALS ARE THE PRODUCT OF 


WESTERN RAILROAD SUPPLY Co. 


2406-2436 SOUTH ASHLAND AVE. 
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Per capita cost of garbage collection in Seattle 
now is about fifteen cents a month, That’s perform- 
ance that puts Seattle in the first rank among all 
major cities in efficiency and economy. 


The job is done by the Seattle Disposal Company, 
which last year handled 1,500,000 yards of garbage, 
using 120 pieces of heavy equipment, and 200 em- 


Yes, Seattle’s Garbage Collection 
and Disposal Rates High . _ 
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ployes at the “highest wages for drivers in America.” 

To its fleet the Seattle Disposal Company has 
recently added 30 new KB Model International 
Trucks. Thirty more shortly will be put in service. 


Seattle Disposal Company proudly advertises its 
Internationals. ‘Famous International Trucks,” they 
call them. And certainly Internationals contribute 
to the magnificent record the Seattle Disposal Com- 
pany maintains. 


Rugged, dependable and economical Inter- 
nationals are built and specialized for every munici- 
pal job, smallest to largest. For complete details 
consult your International Dealer or Branch. 


Motor Truck Division oa 
INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue 
ih \DENTIFIES Rey 


Chicago 1, Illinois 
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"hy Tune in James Melton on 
“Harvest of Stars,” 
CBS Wednesday 


INTERNATIONAL ‘Jrucks 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 81°84 
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present practices are a big advance- 
ment over those prevalent a few 
years ago of using large one-size 
aggregates which soon became 
clogged and ineffective. 


Strength or Stability Tests 


None of the state highway depart- 
ments perform field load-bearing 
tests on rigid pavement subgrades 
for design purposes. Wisconsin stated 
that bearing values of soils depend 
upon moisture content which varies 
with meteorological conditions not 
only between seasons but between the 
same seasons in different years. They 
further stated that field bearing tests 
at any time are apt to be misleading 
and that rigid pavement perform- 
ance depends to a greater extent 
upon uniformity of bearing power 
rather than upon its specific value. 

Laboratory strength or 
tests on subgrade soils for rigid 
pavements are performed by 21 
states. Thirteen of these report the 
use of the California Bearing Ratio 
test, while others use a modification 
of this test, shear, unconfined com- 
pression or trial-axial tests. Fifteen 
states indicated that these tests are 
used as a basis for the design of 
rigid pavements; however, most 


stability 


states did not give minimum design 
requirements. Some stated that the 
tests are used as a check only. Others 
reported that a standard thickness 
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of pavement is used and that where 
necessary the subgrade is reinforced 
to bring it to the proper supporting 
value for the thickness employed. 





Small Sewage Treatment Plants 


(Continued from page 29) 


partment, which is utilized in trans- 
ferring the mixed liquor to the final 
settling compartments. Each settling 
compartment is provided with an ad- 
justable loading funnel. The wave 
action at the aeration tank surface 
carries mixed liquor into the loading 
funnel and to the stilling well in the 
settling compartment, where the 
sludge settles to the bottom. The cir- 
cular motion of the contents of the 
aeration compartment draws the set- 
tled solids back into the aeration 
compartment, and the clear super- 
natant liquor is discharged to the 
effluent sewer. 

The successful operation of any 
activated sludge plant is dependent 
upon the maintenance of the proper 
suspended solids concentration in the 
aeration tank mixed liquor. In the 
“Package Aerifier’’ plant, this con- 
centration generally ranges between 
800 and 1,200 ppm. and is main- 
tained through the medium of a fifth 








adjustable loading funnel, connected 
directly to the primary settling tank. 
The wave action developed by the 
aerator provides the hydrostatic head 
required for returning the mixed 
liquor to the primary tank, where the 
excess activated sludge settles out 
with the raw solids and is sent to 
the digestion tank for ultimate 
disposal. The effluent weirs in the 
final settling compartments control 
the water level throughout the plant. 


Sludge Digestion and Drying 


Square, fixed roof, sludge diges- 
tion tanks are usually provided. 
These may be heated or unheated, 
as dictated by population and 
other local conditions. No mechanism 
is recommended for the unheated 
tanks, but the use of a scum break- 
ing mechanism is advantageous in 
the case of a heated tank. Super- 
natant selector pipes are provided at 
two-foot intervals in the upper 
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reaches of the tank, together with 
an overflow which remains open at 
all times. Supernatant liquor is 
sampled in a control box on the tank 
roof, and the liquor is discharged to 
the incoming raw sewage. 

Arrangement of sludge drying 
facilities are generally governed by 
local conditions. The beds should be 
enclosed by a concrete wall, be well 
drained, and the sludge bed drain- 
age returned to the incoming raw 
sewage. 


Operation 


The “Package Aerifier” plant is 
simple to operate. Operational at- 
tendance resolves itself to daily visits 
for general clean-up, minor adjust- 
ments, lubrication and inspection of 
mechanical equipment, and simple 
routine tests. Reductions in BOD 
average 92% or more, and operating 
costs in terms of power consumed by 
the aerator average 0.2 kwh. per 
pound of BOD removed. Plants of 
this type are in operation in all sec- 
tions of the country and in some 
foreign countries, climatic conditions 
having no particular effect. The 
plants are attractive, occupy very 
little space, and can be located in 
close proximity to dwellings without 
danger of odor or fly nuisance, 
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Operating a Sanitary Fill 


(Continued from page 25) 


been satisfactorily solved. The first 
was frost. The excavating equipment 
is able to handle as much as a foot of 
frost without much difficulty. On un- 
protected ground in February about 
three feet of frost was encountered 
necessitating some extra work with 
air tools. The area to be used during 
the frost period will be insulated with 
leaves collected from streets in the 
fall, and little trouble is anticipated 
from frost. 

Under conditions of high wind 
there has been occasional trouble with 
littering from papers blown off as the 
loads were being dumped. Some of 
this is inevitable and can only be met 
by hand policing. A portable wire 
fence placed on the leeward side of 
the dumping location has been quite 
effective in catching most of the paper 
and thus reduces the labor required 
for cleaning up. 

The greatest difficulty encountered 
was with access to the dumping point 
for the collection trucks. There were 
two phases to this trouble, the first be- 


ing the access road about one-fourth - 








Here will be a good chance to look 
me over — the first really small as- 
phalt plant for handling your patch- 
ing jobs. You can find out for your- 
self that even though the Foote 
Kinetic Mixer is small I am well 
built, amply powered and fully able 
to deliver 3 cu. ft. of asphalt mix 
in 30 seconds. 





Here is a chance to have all your 
questions answered and learn how 
you can handle those jobs like 
driveways, tennis courts, shop floors 
and patching, profitably. 

See me at the Road Show July 
16-24, Soldier Field, Chicago, 
and in the meantime ask for 
Bulletin K-100. 
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mile long from the highway to the 
disposal site at the far end of the tract. 
An inadequate base permitted break- 
throughs during spring thaws and in 
very wet weather. The fill operation 
has now been transferred to a point 
close to the highway, eliminating this 
phase of the trouble. As it is neces- 
sary to make use of more of the road 
in working farther in, rubble will be 
gradually added to make an adequate 
base. 

The second aspect of the access 
problem is getting from the perma- 
nent roadway to the dumping point 
over the completed fill. This is a con- 
tinuing problem inherent in the oper- 
ation and is troublesome because it 
is necessary to travel over imperfectly- 
settled and unstable fill subject to 
thorough saturation from rains. Per- 
manent substantial roadways are not 
practical for at least the last several 
yards because the dumping point is 
constantly being moved with the ad- 
vance of the working face. The solu- 
tion is the provision of a semi-perma- 
nent roadway paralleling the disposal 
trenches for full length and located 
at least a couple of trenches away 
from the one being filled, to make use 
of relatively stabilized fill and to 
give room for maneuvering. From 
this roadway the trucks must back 
across the fill. For this movement we 
propose providing movable mats, to 
be positioned by the operating equip- 
ment as required. Airplane landing 
mats of the pierced-steel plank type 
would be well-adapted but it has been 
impossible to secure any. Accordingly 
heavy plank mats or floats similar to 
those used with excavating machines 
are being made up from used lumber. 
Their use should eliminate most of the 
trouble from this source. In this con- 
nection it was found quite feasible, 
when the trucks could not readily 
reach the desired dumping point, to 
dump the loads some distance away 
and move the waste material from 
there to the disposal point with the 
bull-clam. 

As a general observation it may be 
stated that the Winnetka experience 
only further demonstrates the impor- 
tance of “good housekeeping” for 
satisfactory results with the sanitary 
fill for refuse disposal as well as for 
all other phases of the refuse prob- 
lem. The best-conceived and equipped 
operation could become a_ serious 
nuisance and health ha#ard through 
careless, incompetent or indifferent 
personnel. 
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BOOKS: and BOOKLETS 





“Directory of Engineering Data 
Sources’’ is a new reference guide devel- 
yped exclusively for the engineering pro- 
fession. It is intended for use by design 
engineers. A fuller review of this text 
will be published in an early edition. It 
is available from Southeastern Research 
Institute, Inc., 5009 Peachtree Road, At- 
lanta, Ga. 

“Industrial and Municipal Water” is 
the title of a booklet available from 
Ranney Method Water Supplies, Inc., 
Columbus, Ohio. This is an excellent 
technical publication and contains a good 
deal of valuable information on ground 
waters. 

‘Bituminous Mixing Plants” is a 36- 
page publication describing, primarily, 
the mixing equipment produced by Iowa 
Mfg. Co., Cedar Rapids, Ia. Secondarily 
it contains a good deal of valuable ma- 
terial for the highway engineer, includ- 
x a two-page glossary of bituminous 
terms and a similar section on the ad- 
vantages of batch-type mixing. 


in 





Communicable Disease 
Control 

his is the second edition of a book 
y Gaylord Anderson and Margaret 
Arnstein, which has been published by 
Macmillan Co., N. Y. We had _ the 
pleasure of working closely for several 
years, during the recent war, with Dr 
\nderson, and we rate him at the top 
for knowledge of his subject, ability 
to write in understandable language, 
appreciation of the part that other than 
medical skills must play in communi- 
able disease control, fairness, and the 


solid foundation of common sense that | 


he not only possesses, but uses. His 
book must be good, and we are glad 
to recommend, it fully without seeing 
this latest edition. 





3-5 Ton Tandem Rollers 
Galion Iron Works & Mfg. Co.., 








Galion, O., a new 8-page catalog on | 


the 3-5 ton tandem roller, designed for 
small construction jobs, driveways, 
road widening and resurfacing, and all 
kinds of maintenance work. 





Water, Sewage and Indus- 
trial Waste Research 

lhe Public Health Service will hold, 
at its Cincinnati Station, June 14 and 
13, a program on research progress in 
the field of water, sewage and indus- 
ial waste. This is sponsored by the 
Sanitation Study Section of the Na- 
tional Institute of Health. It will bring 
together many of the foremost men in 


this field, and will cover a wide variety | 


of work. The program arrived too late 
for inclusion in full in this issue. Full 
information and hotel reservations may 
be obtained from C. C. Ruchhoft, 
U. S. P. H. S., East Third and Kil- 
gour Sts., Cincinnati 2, Ohio 


cA 


VARIABLE WEIGHT 


PORTABLE ROLLER 





Every contractor, highway, street, and airport maintenance 
department should have a GALION Variable Weight 
PORTABLE - - the economical roller. 
Metal weight of 6,700 Ibs. is variable by water ballast to 
9,365 Ibs. Compression under roll is 183 Ibs. per inch with 
full ballast. Write for Catalog No. 295. 


THE GALION IRON WORKS & MFG. Co. 


General and Export Offices 
GALION, OHIO, U.S. A. 


Spaces 2206, 2405, 
2408 and 2607 


NORTH CONCOURSE 
JULY 16-24, 1948 


THREE-WHEEL - TANDEM + PORTAB 
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ALBRIGHT & FRIEL, Inc. 


Consulting Engineers 


WATER, SEWAGE & INDUSTRIAL WASTE 
PROBLEMS, AIR bg REFUSE IN- 


CINERATORS & WER PLANTS 
INDUSTRIAL BUILDINGS 
CITY PLANNING REPORTS 
ate. LABORATORY 
Suite 816-22 Philadelphia 
1528 Walnut Street Pa. 


CONSULTING ENGINEERS 


Your professional card belongs in this 
directory of leading engineer specialists, 
where it will be seen by those who em- 
ploy consultants. For rates, write: PUBLIC 
WORKS Magazine, 310 East 45th St., New 
York 17, N. Y. 


OSCAR CORSON 


Consulting Engineers 
Sewerage Systems — Sewage & Industrial 
Waste Treatment—Water Supply—Drainage 

Airfields—Roads—Railroads 

Const. Surveys—Land Subdivisions 
Design—Supervision—Industrial Layout 
902 Highland Avenue, Ambler, Pa. 





Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 


ALVORD, BURDICK & HOWSON 
Engineers 


Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage Dis- 


posal, Drainage, Appraisals, Power 
Generation 
Civic Opera Building Chicago 





BANISTER ENGINEERING CO. 
Consulting Engineers 
POWER PLANTS, WATERWORKS, CITY 
PLANNING, RURAL ELECTRIFICATION, 
SANITATION, WASTE PROBLEMS, 
AIRPORTS, STREET IMPROVEMENTS 


1549 University Ave. 
St. Paul 4, Minn. 





BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers—50th Year 


Waterworks—Water Purification—Sewerage 
Power Plants—Steam—Diesel—Hydro 
Electric Systems—Rate Reports—Valuations 
Refuse & Industrial Waste Disposal 
Box 7088 Country Club Station 
Kansas City 2, Missouri 


DE LEUW, CATHER & COMPANY 


Consulting Engineers 


Public Transit, Traffic and 
Parking Problems 


Railroads Grade Separations 
ater znnengtanes Expressways 
Subw: Tunnels 


Power Biants Municipal Works 
150 North Wacker Drive, Chicago 6, III. 
79 McAllester St., San Francisco 2, Calif. 





JAMES M. CAIRD 
Assoc. Am. Soc. C. E. 
Chemist and Bacteriologist 
Water Analysts and Tests of Filter 
Plants 
Office and Laboratory 


Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 











A. W. DOW, Inc. 
Chemical Engineers 


Consulting Paving Engineers 
Mem. Am. Insti. Ch. Engrs. 
Asphalt, Bitumens, Tars, Waterproofing, 
Paving, Engineering, Materials 
801 Second Avenue New York 





BARKER & WHEELER 


Engineers 


Water Supply, Sewerage, Sewage Disposal 
Power, Public Utility and Industrial 
Valuations and Rates 
36 State Street, Albany 7, N. Y. 

11 Park Place, New York City 7 





BLACK & VEATCH 


Consulting Engineers 


Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, Power 
Plants, Valuations, Special Investigations, 
Reports and Laboratory Service 
E. B. Black N. T. Veatch 
A. P. Learned r 
F. M. Veatch 


4706 Broadway Kansas City, Missouri 





BOGERT-CHILDS 
ENGINEERING ASSOCIATES 


Consulting Engineers 
Clinton L. Bogert John M. M. Greig 
Howard J. Carlock Fred S. Childs 
Water Supply and Purification, Sewerage 
and noes. Treatment, Flood Control and 
Draihage, Refuse Disposal 
City Planning—Investigations—Reports 


624 Madison Avenue New York 22, N. Y. 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Developments and Applications 
Investigations and Reports 
Valuations and Rates 


210 E. Park Way at Sandusky 
Pittsburgh 12, Pa. 


_ GANNETT FLEMING CORDDRY 


& CARPENTER, INC. 


Engineers 


Water Works, Sure, Industrial Wastes & 
arbage Disposal 
Roads, Airports, Bridges Pe Flood Control 
Town Planning, — Investigations 
eports 


Harrisburg, Pa. New York, N. Y. 





L. COFF 
Consulting Engineer 


Prestressed Concrete Structures 
Design Estimates, Erection Methods 
Supervision 
New York 7, N. Y. 
Tel. Co. 7-2753 


198 Broadway 


WILLIAM A. GOFF, INC. 


General Engineering and Consulting Services 
Water, Sewerage, Refuse Incineration 
Industrial Buildings, Power Plants 
Airports, Town Planning 
Plans, Supervision, Valuations, Reports 
Broad St. Station Building 
Philadeiphia 3, Pa. 





CHAS. W. COLE & SON 


Consulting Engineers 


Sewerage, Sewage Treatment, Industrial 
Wastes, Water Supply, Water Treatment, 
Airports, Industrial Buildings 
esign and Supervision 
Chas. W. Cole, Sr. +S a W. Cole, Jr 

Ralph J. Bushee J. McErlain 
Wilbur H. Garlesr 
220 W. LaSalle South Bend, Ind. 


J. W. GOODWIN 
ENGINEERING CO. 
Municipal and Consulting Engineers 
Design and Construction Supervision 
Air Ports, Waterworks, Sewerage, 
Sewage Treatment, Water Treatment, 
Gas Systems, Street Improvements, 
Reports, Appraisals 


Birmingham, Alabama 





BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 


Sewerage — Sewage Treatment 
Water Supely — Purification 
Refuse Disposal — Analyses 

Valuations — Reports — Designs 


110 Williams ad 2082 Kings Highway 
New York 7, N Fairfield, Conn. 





BROWN ENGINEERING CO. 
Consulting Engineers 


Waterworks, Sewage Disposal, Airports 
Street Improvements, Power Plants 
Electric Distribution, Rates 


K. P. BUILDING DES MOINES, IOWA 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply—Sewerage—Flood Control & 

Drainage — Bridges — Express Highways — 

Paving—Power Plants—Appraisals—Reports 
—Traffic Studies—Airports 


351 East Ohio Street 
Chicago 11, Ill. 





Use the Coupon on Page 81 to 
Order the Helpful Bocklets 


Listed in our Engineers’ Library. 





MICHAEL BAKER, 


JR., INC. 


The Baker Engineers 


CIVIL ENGINEERS—PLANNERS—SURVEYORS—MUNICIPAL ENGINEERS 


Airport Design e 


Sewage Disposal Systems 
Consulting Services 


¢ Water Works Design & Operation 


Surveys and Maps 


HOME OFFICE — ROCHESTER, PA, 
Jackson—Omaha—Philadelphia—P ittsburgh—Harrisburg—Atlanta—Anchorage, Alaska 








BUCK, SEIFERT AND JOST 


Consulting Engineers 
(FORMERLY NICHOLAS S. HILL ASSOCIATES) 
Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigations, Valuations 
Ra Design, Construction, eerouen 

ment, Chemical 
Bio fogical Laboratories 


112 East 19th St. New York City 





Use this Directory when Engineer Specialists in Design Construction 


and Operation are Needed 
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HAROLD M. LEWIS 
Consulting Engineer—City 
Planner 
Analyses of urban problems, 
master plans, zoning, parking, airports, 


subdivisions, redevelopment. 
Reports—plans—ordinances 


15 Park Row New York 7, N. Y. 


THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 
Water Distribution Studies 
Water Measurements and Tests 
Water Wheels, Pumps, Meters 


New York 50 Church St. 





WM. S. LOZIER CO. 


Consulting Engineers 


Sewerage, 
Supply, 


Sewage Disposal, Water 
Water Purification, Refuse 
Disposal 


10 Gibbs Street Rochester 4, N. Y. 








METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse and 
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GREELEY AND HANSEN 
i Engineers 
ria 
age Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 
ut 220 S. State Street, Chicago 4 
NY HOWARD R. GREEN CO. 
Consulting Engineers 
DESIGN AND SUPERVISION OF 
MUNICIPAL DEVELOPMENTS 
tions Water Works and Treatment—Sewers 
‘ and Sewage Disposal—Investigations 
and Valuations 
rks 208-10 Bever Bidg., Cedar Rapids, lowa 
Established 1913 
JOHN J. HARTE CO. 
Engineers 
Waterworks, Sewerage, Treatment 
Plants, Gas Systems, Street and 
—_ Storm Drainage, Improvements, 
_— Public Buildings, Airports. 
York ATLANTA, GEORGIA 
1 HILL & HILL 
Engineers 
es & Sewage and Waste _ Disposal, 
trol Water Supply and Filtration, 
ae Dams, Reservoirs, Tunnels, 
acetate Airport and Topographic Surveys 
N. Y. Home Office: 24 E. Main St., North East, Pa. 
JONES & HENRY 
rvices ‘ zs . 
ion Consulting Sanitary Engineers 
. Water Works 
orts Sewerage & Treatment 
Water Disposal 
Security Building Toledo 4, Ohio 
ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 
eers Complete Engineering Service 
ion For More Than a Quarter Century 
ge Investigations, Reports, Design, Supervision 
nt, of Construction and Operation 
nts, Water Supply, Water Conditioning, Sewerage, 
Sewage and Industrial Waste Treatment 
CHEMICAL AND BIOLOGICAL LABORATORY 
604 Mission Street San Francisco 5 
KOCH & FOWLER 
to 
Consulting Engineers 
Ss 
Dallas 1, Texas 
ary. City Planning, Zoning, Airports, Appraisals, 
Water Purification, Sewage Disposal, Paving. 
.RS 
ration 
ction 








Industrial Wastes Problems 
| Airfields Valuations 
Laboratory 


| Statler Building Boston 16 


| MOORE & OWEN 
Engineers 
WATER, SEWAGE, INCINERATION 
REFUSE DISPOSAL, AIRFIELDS 


| Complete Water and Sewage Laboratories 
Industrial Wastes 
} 1456 N. Delaware St., 


Indianapolis 2, Ind. 





PALMER AND BAKER, INC. 
| Consulting Engineers 


| For Problems of Transportation 

| Subaqueous Vehicular Tunnels 

| Rock Tunnels, Utility e. Bridges, 

| Grade Separations, Highways, Spores, 

| Traffic Studies, Parking Problems 
Waterfront and Harbor Structures 


| Mobile, Alabama 





INC. 


| Architects-Engineers 

| Water Supply and Purification 

| Sewage & Industrial Waste Treatment 
Municipal Buildings 

Airfields, Power Plants 

Reports & Investigations 

Michigan City 


BOYD E. PHELPS, 


Indiana 








MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Ernest W. Whitlock 
Richard Hazen G. G. Werner, Jr. 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 


Malcolm Pirnie 





ROBERT AND COMPANY ASSOCIATES 


INCORPORATED 


Orchtiects and Engin eers 


+ ATLANTA 
WATER SUPPLY e SEWAGE DISPOSAL e INCINERATORS e POWER PLANTS 


RUSSELL & AXON 
Consulting Engineers 


Geo. S. Russell F. E. Wenger 
Joe Williamson, Jr. 


Water Works, Sewerage, Sewage 
Disposal, Power Plants, Appraisals 
408 Olive St. Municipal Airport 
St. Louis 2, Mo Daytona Beach, Fla. 





J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 





SMITH and GILLESPIE 
Municipal and Consulting Engineers 


Water Supply, 
Sewerag 


Water Purification, 

e, Sewage Disposal, Drainage 

Refuse Disposal, Gas Systems, Power Plants, 
Airports 


Jacksonville Florida 





STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Airports—Drainage 
Electric Power—Waterworks 
Sewerage-—Valuations—Rate Studies 
Municipal Buildings 


Hershey Building Muscatine, ta. 





ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply, Sewerage, 


Waste Disposal, 
Mechanical, 


Structural 
Surveys, Reports, 
209 So. High St. 


Appraisals 
Columbus, Ohio 





HENRY W. TAYLOR 


Water Supply, Sewerage 
Garbage Disposal, Incineration 
Industrial Wastes Disposal 
Hydraulic Developments 


11 Park Place New York City 





EMERSON D. WERTZ 
AND ASSOCIATES 


Municipal Engineers 


Waterworks, Drainage, Refuse Disposal, 
Sewerage, Streets, Industrial Wastes 


1162 East High Street, Bryan, Ohio 














CONSULTING ENGINEERS 


Your professional card belongs in this directory of leading engineer specialists, where it will be 
seen by those who employ consultants. For rates, write: 


PUBLIC WORKS Magazine, 310 East 45th St., New York 17, N. Y. 
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Allis-Chalmers BD50 motor grader. 


Allis-Chalmers New BD 
Motor Grader 


The new BD50 hp. motor grade 
the standard A-C tubular frame 
design and provides full adjustment of 
the blade from the operator’s platform, 
facilitating bank cutting, handling of 
big windrows, wasting dirt up banks 
and similar work. It has a GM 2-cycle 
diesel engine. There are six forward 
speeds, 1.30 to 14.69 mph., and three 


uses 


reverse, 1.55 to 5.41. For use under 
soft soil conditions, large front tires 
are available. Allis-Chalmers Mfg. Co., 
Tractor Division, Milwaukee, Wisc., 
will send on request Folder MS-607 
which contains full details on this new 
unit. 





A Light and Useful Tractor 

Here is a light riding tractor avail- 
able for a wide variety of work in a 
municipality. It will operate at 1% to 
4 mph.; weight empty is just over 400 





lawn mower 
and cultivator can be attached. 


Power dump cart, snow plow, 


lbs. Attachments include snow plow, 
lawn mower and a_e transportation 
dump cart that can carry 800 pounds. 
The operator rides on the tractor. 


Wheel base is 4 ft., and both forward 
and reverse speeds are _ provided. 
Garden King Tractor Sales Co., I[nc¢., 
Stratford, Conn., will send information 
on this handy unit. 





A Truck for Extra Heavy 
Duty 
The Milford special service truck em- 
bodies several unique design features. 
The limitations of a single front axle 
are overcome by a duplex front axle 





Milford special service truck. 


system in which a steering linkage pro- 
vides the correct ratio of steering angle 
between the two axles and the load is 
divided equally on the axles. These 
trucks are particularly adapted for the 
mounting of winches and cranes. The 





6-yd. Bucyrus-Erie cable 
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“*dual-service”’ 
winch controls, 


cab contains 
centered 


special 
behind the 


driver where they can be reached easily. | .“ 
tricyc 





The Milford truck is available in two 
sizes, 33,000 and 48,000 lbs. Furth | 
details from Wilford Crane and Machine | 
Co., Milford, Conn. 


Hydraulic Hoist and Body 
for Pickup Trucks 
These fully automatic, hydraulically 
operated, cab-controlled, twin hoists and 
dump bodies are available for nearly 
all makes and models of 34- and 1-ton 
trucks. Control is by a fingertip lever in 





This tal 





Twin hoist dump by National E 





Va 
NO 
Alle 


the cab, hand pumping being avoided, 
thus speeding’ up the work. The tail- 
gate swings from either top or bottom, 
according to the operator’s desires 
There are many other time and labor 
saving features. Vational Truck Equip- 
ment Co., Dept. 514, Waukesha, Wisc. 


4-Wheel Scrapers, 4 to ‘i 
Cu. Yds. 


These new cable controlled four- | 
wheel scrapers have many advantages 
in dirt-moving. They are available in 
four sizes, with struck capacities of | 
4, 6, 8, and 10 cu. yds. Technical data | 
may be obtained from Bucyrus-Erie 
Co., So. Milwaukee, Wisc., and the 
B-E and 





grand 
scrapers will be shown by 
IHC at the Road Show. 
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Universal to Make Small 
e 

Concrete Pipe ——. =< pe 
The Rochester, N. Y., plant of the substituted for present section. 
Universal Concrete Pipe Co., has an- 
nounced that it will manufacture small 
size concrete pipe—4” through 12”. 
This pipe will be made on a spinner- 
type machine. 









Spray bar can bend safely 

forward or backward — 

sufficient to clear ordinary ob- 
structions. 





Small and Powerful Paving 











Special Breaker 
lind the i eta ; : be, 
od easily. A paving _ br eaker mounted on a Section te NOT tusk Gus wind ; 
. 3 tricycle running gear, driven by an hose! Made of a solid steel accordion 
e in two ¢ ’ . bellows with no joints or openings in 
Furth tube to leak. Not affected by heat. 
Vachin- 











Etnyre distributor spray bar section. 


Body 





air motor, and capable of moving up a or backward sufficient to clear any or- 
Ss 15° incline, will break concrete up to dinary obstruction without bending or 
aie 10” thick and will tamp backfill. In its damaging the bar. This can be quickly 
raulically initial tests, it broke 900 sq. ft. of and easily substituted on present bars. 
joists and 4” concrete pavement per hour. One Hitting bridges, tree stumps, posts and 
yr nearly man operates the machine which is other roadside obstructions is no longer 
ind wed driven by one 105 cfm. compressor. It a major catastrophe. For full informa- 
p lever in will operate below ground level to a tion on this, write £. D. Etnyre & Co., 

distance of 30”. For fuller information, Oregon, Ill. 


write. R.P.B. Corp., 2751 East 11th 
St., Los Angeles, Calif. 





An Insulated Crackfiller 


: +H + : For use with rubber compound ma- 
r m ; ” 
Reducing Distributor Time terials, this Model A crackfiller has 1 








Losses of insulation, giving a thermos jug 

f A “relieving section” for circulating effect. Materials are held at practically 

» | This takes some of the hard work out of pave- spray bars of bituminous distributors a constant temperature. There are 2 
ment breaking. permits the bar to bend either forward nozzles and the capacity is 1% gals. 











sment Co. 





avoided, 
The il: NOW Rolled from 
lao Alloy or Mild Steel 


ha, Wise AR 
” | Caine . ’ YEATH ERW ENT 
“cc qagy ote ling ys 


ailable in 





aciti 1 Rolled f ft all Cc pita “a 
acItIeS OF | olled from a new steel alloy, Caine ; 
nical data ! Corr-Plate is now 25% stronger and has fete) By-¥ 4 F 
yrus-Evie nearly 100% greater corrosion resistance. 

and the 


F This alloy makes available equal strength ~ t ed E L 

B-E and and nearly double the life in a 25% 

lighter piling. Approved by Highway 
Departments and U.S. Engineers. 





Caine Corr-Plate Steel Piling has been used the world over for Founda- 
tions, Dams, Retaining Walls, Docks, Levees, Bulkheads, Sewers, Disposal 
Plants and hundreds of other jobs—It’s stronger, lighter, nestable, easy 
to drive and water tight; can be re-used again and again. 





Shows - not approximate but EXACT location of buried pipes, 
mains, services, gates, tees, ells, stubs, etc. 


Completely new electronic circuit provides an incomparably 
strong positive location signal. 

Doubled life and 25% greater strength make Caine Corr-Plate Steel Piling No trick tubes or other hard-to-get parts. Uses readily available 
the bargain buy in piling! standard miniature radio tubes and flashlight batteries, 
Compact in design, ruggedly built for lifetime use. 

Operating simplicity. A one-man instrument. 

Featherweight - only 11 Ibs. complete. 

Guaranteed superior performance - resulting from 15 years of 
electronic research and asia ataaae of locating instruments, 


GOLDAK OUTSELLS - - BECAUSE IT EXCELS 





NOW, MORE THAN EVER BEFORE... 
STRONGEST PER POUND WEIGHT 














* 
STEEL PILING DIVISION, 1820 N. Central Avenue, Chicago 2, Illinois WRITE FOR DETAILS 
THE GOLDAK COMPANY 
VANSIS SSS S SSS" 1544 West Gi ks Bivd., Glendale 1 California 
9978 





When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 














The Meili-Blumberg power maintainer. 


I'he Model B is the same overall size 
and shape, but does not have insula- 
tion. Capacity is 3 gals. These units 
can be used for crackfilling and patch- 
ing work. Butler Industries, Inc., 6450 
LeGrand Ave., Detroit, Mich. 





. 
Handy Hydraulically Con- 
. + 
trolled Power Maintainer 
This is a power maintainer built 
around a modified 31.5-hp. _ Inter- 
national power unit. It is designed fo 
maintaining highway berms and second- 
iry roads; for maintaining streets and 


alleys; and for construction and main- 
tenance work by small contractors. It 
can be with a power broom, V 
snow plow, bulldozer blade and scari- 
fier. Five speeds give a range of 2.5 
to 15.7 mph. The blade clearance is 
12” and maximum blade pressure, 
5,000 Ibs. Meili-Blumberg Corp., New 
Holstein, Wisc. 


used 





Shovel and Dragline 
Yardage Estimator 


Thew Shovel Co., Lorain, O., has 
developed a slide rule 9” long which 
can be used for a quick determination 
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of the approximate yardage per hour 
for various sizes of shovels and drag- 
lines. Conversions can be made for size 
of machine, type of material, degree 
of swing, bank height and various job 
and management conditions. For yours, 
write Lee Judge, 1404 
Tower, Cleveland, Ohio. 


Terminal] 





Simplified Meter and 
Conveyor 


By utilizing a diaphragm to transmit 
load changes instead of the usual knife- 
edge-beam principle the  Builders- 
Providence Conveyoflo Meter eliminates 
bulky overhead framework, scale beams, 
knife edges, tie rods, etc. As a result 
the unit is simple and occupies little 
space. The Conveyoflo Meter may be 
used to proportion and control dry 
materials as well as weigh them, and 

















Builders meter-conveyor. 
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CLARIFIED WATER 


* DISCHARGE 


Ty 


BLOW.OFF AND ORAIN 





The rotor circulator makes possible the exclusive operating principle of the 
ACCELATOR* which effects a ‘““dynamic separation” of treated water from 
a directed flow of slurry. It has two parts on one shaft connected directly to 


a speed reducer. 


The lower part thoroughly mixes the incoming raw water and treating chem- 
ighly concentrated slurry in the primary mixing zone. It turns 
over the contents every minute and prevents settling.| 
- part produces the exclusive slurry circulation with the positive 
return of solids from the separation zone to the primary mixing zone. 
All motions in the ACCELATOR are independent of the treating rate. The 
mixing and positive recirculation are the same with high or low throughput. 
The surface of the slurry pool remains substantially at a constant level. 


Ask for information on other exclusive features of the ACCELATOR. INFILCO 


icals with the 


The upper 


Inc., 325 West 25th Place, Chicago, Illinois, 
* Trade-Mark Reg. U. S. Pat. Off. 
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SLURRY POOL INDICATED BY DARKENED AREAS 


CLEAR WATER ESCAPE SURFACE 
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Weed’s eye view 
of cutter bar and 
nozzles 


spray is applied. 








Reel Type and Sickle Bar Mowers * 





CUT THEM and 
KILL THEM 


with the 
LD 


fam 








ESTABLISHED 1838 


SICKLE BAR MOWER and 
WEED KILLER SPRAY ATTACHMENT 


This new machine gives your weeds a double knock-out blow by 
cutting them and then spraying them in one operation. Four spray 
nozzles, directly behind the cutter bar, spray chemical right down 
the center of freshly cut plants. Special shields on trailing edge of 
cutter bar eliminate spray drift and keep cut weeds off ground until 


Write Dept. PW for full details 


JAMES CUNNINGHAM, SON & CO. 


ROCHESTER 8, NEW YORK 


Snow Plows °¢ Garden Tractors 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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can control the flow of liquids in pro- 
portion to the flow of dry materials. 
Load changes are transmitted hydraulic- 
ally to the weighing mechanism which 
is automatically corrected for any belt 
speed variation. Compensation is also 
made, through a system of return belt 
weighing, for variations in belt weight 
and adherence of material to the belt. 
Full data from Builders Providence, 
Inc., 16 Codding St., Providence, R. /. 





Huber Demonstration 
Trucks 


Huber Mfg. Co., Marion, Ohio, has 
sent out on the road two demonstra- 
tion trucks carrying the Huber Main- 
tainer with lift loader and bulldozer 
auxiliaries and towing a 3-4 ton Huber 
tandem roller. To date demonstrations 
have included: Maintenance of roads 
and streets; back-filling with the bull- 
dozer; street grading; clearing rub- 
bish with the lift-loader; using the lift- 
loader on stock-pile operations; skin- 


ning topsoil; and rolling asphalt. 





A Powerench to Speed 
. 
Valve Opening 

For keeping gate valves in good op- 
erating condition and for emergency 
shut-offs, this power wrench will be 
most valuable to any municipality. It 
has ample power to operate valves; it 
can open or shut them; it has a revolu- 
tion counter which registers the turns 
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ee, 


Huber puts its demonstration unit in the field. 


made by the gate key. It is also valu- 
able for many other types of 
such as operating sluice gates, drilling 
timber and digging post holes; and it 
will also operate pipe cutting and tap- 
ping machines. Payne Dean & Co., 
Vadison, Conn. 


work, 





Increased Tractor Horse- 
power Ratings 


International Harvester Co., Chicago, 
has announced increased horsepowet 
ratings for the TD-14 and TD-18 
tractors. The TD-14 diesel crawler 
tractor now develops 72 hp. at the fly- 
wheel, 68 belt hp. and 57 drawbar hp. 
at 1400 rpm. The TD-18, also a diesel 





FOR 


“FITCH” 


RECUPERATORS 


INCINERATORS 


CHARGrmG FLOOR 
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ps eee 
r Toate tie 


and Accessibility. 


PLAINFIELD 




















Stctrow A AAA 


Write for Bulletin No. 11 
“RECUPERATORS FOR INCINERATORS” 


FITCH RECUPERATOR CO. 


NEW JERSEY 








crawler tractor develops at 1,300 rpm. 
97 hp. at the flywheel, 91.5 belt hp. 
and 80.5 drawbar hp. 


Electrolytic Floc Producer 
for Water Purification 
rhe principle of electrolytic dissolu- 

tion of aluminum in water to form con- 
entrated aluminum hydroxide floc is 
used in the new Alhydro Floc Producer. 
\ low voltage electric current, applied 
to an assembly of alternate aluminum 
and stainless steel plates, releases free 
particles of aluminum which immediate- 
ly react with water to form a concen- 
trated floc. The plate assembly is housed 
in a rubber lined stainless steel tank, 





Metro Mono-Unit Floor at Selingsgrove, Pa. 


| TWO LEADERS 
N INCINERATOR necessity is a good || 
recuperator. ‘Fitch’ Recuperators com- 
bine Thermal Conductivity, Great Strength 


| For Trickling Filter Floors 
Metro Mono-Unit: Improved performance 
and economy over all single-unit floors. 


Metro Two-Unit: Greatest aeration effi- 
ciency of any block. Pioneered by Metro to 
speed development of high-rate filters. 


Write for exclusive Metro features today 


THE METROPOLITAN PAVING BRICK CO. 


CANTON, OHIO 





When you need special information—consult the READERS’ SERVICE, DEPT. on pages 81-84 
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through which a constant flow of water 
maintained. Floc production is con- 
trolled by variation of the electric cur- 
rent. As the aluminum is converted into 
floc the plates are gradually used up. 
Replacements are made without special 
tools or equipment. It is said that 68 
lbs. of aluminum do the work of nearly 
¥% of a ton of other coagulants. Full 
details of this unit from Alhydro, /nc., 
516 N. Charles St., Baltimore 1, Md. 


is 





Heavy Duty FWD Truck, 
Model ZU 


new truck rated at 33,000 
gross vehicle weight. It has 4-wheel 


This 
lbs. 


is 


drive, with a 188 hp. engine. The cab 
is entirely of steel. The manufacturer 
recommends this truck for highway 
departments’ for all-year maintenance, 
with special emphasis on heavy-duty 
snow removal. 





Eastern Tractor Buys 
Eddy Plow 


The Eastern Tractor Mtg. Co., 
Kingston, N. Y., has purchased the 
Eddy Plow Works of Greenwich, N. Y. 
The acquisition will permit Eastern to 
manufacture the implements for its 
tractors formerly purchased from others 





How to Do 


Water Mains.—This 
a good text on how to make good water 
pipe joints. It takes some of the mystery 
out of the business and tells in plain 
language how BOND-O is made, where 
and how it should be used, and the kind 
service it will produce. Specially 
features are the sections dealing 
with wet joints, pipe lines under water, 
pipe lines without water pressure, use 
with split sleeves, and practice on 
bridge or under-railroad jobs. Write 
Guy Northrop, Northrop & Co., Spring 
Valley, N. Y., for a copy. 


Walls.—If 
walls to construct 
how crib walls may 
this booklet. It tells where and why to 
use them, and contains valuable infor- 
mation on design and construction. It 
is a real addition to your engineering 
library. Universal Concrete Pipe Co., 
Columbus, Ohio. 


Jointing for is 


ot 


good 


Crib retaining 


to know 


have 
and want 
be used, write for 


you 


Perforated Materials—I\f you want 
plain or funny-shaped holes in metal 
sheets, name your hole and the kind 
of metal and you will find it in this 
catalog. We never knew there were 
so many shapes of holes available. Ask 
for Catalog 62, Harrington & King 
Perforating Co., 5655 Fillmore St., 
Chicago 44, Ill. The book contains lots 
of handy tables, too. 





FLOATING 
COVERS 


PFT. 





Have Stood the Test of Time 








PACIFIC FLUSH TANK co. 


4241 RAVENSWOOD AVE., CHICAGO 


CHARLOTTE, 
LOS ANGELES 


Vike 


N. C. 


Better Job 


Water Conditioning —This relates 
mostly to swimming pool installation— 
considerations in planning, standard di- 
mensions, essentials of a recirculation 
system, and descriptions of approved 
equipment for purification of the water. 
There are many drawings and illustra- 
tions. Liquid Conditioning Corp., Dept. 
PU, 114 East Price St., Linden, N. J. 


Centrifugal and Rotary Blowers: 
Roots-Connersville Blower Corp., 
Connersville, Ind., Bulletin G-82, de- 
scribing and illustrating its blowers 
and exhausters, positive displacement 
meters, rotary liquid and vacuum 
pumps, and inert gas generators 


Acid and Alkali-Proof Coatings: 
Nukem Products Corp., Buffalo 29, 
N. Y., Bulletin 24 on acid and alkali 
resistant resin coatings, Bulletin on 
resistant tank linings, and Bulletin 40 
on acid and alkali proof resin coatings. 


- 
II 


Duct Rodding Equipment: 
Flexible Sewer-Rod Equipment Co., 
9059 Venice Blvd., Los Angeles 34, 
Calif., a 4-page folder showing the 
application of its equipment in conduit 
work, including the use of spear heads, 
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This catalog describes the big 180-hp. 
tractor. 





1948 


IHC 


Films and Photo Contests 


Contests 


A sound motion picture shows how 


soil 
and runs 


the P & H single pass 
works. This 16mm. 
minutes. 
airport and contractor personnel. 
able without cost. 
Corp., Milwaukee, 
picture is desired. 
‘‘Material on the Move’”’ 
color and sound movie 


is 


Wisc., giving 


showing 


stabilizer 
22 
Suitable for highway, street, 
Avail- 
Write Harnischfeger 
date 


is a 16mm. 
the 


application of scrapers for earthmoving. 
Copies are available through Caterpillar 


Tractor Co., Peoria, Ill., or any of its 
distributors. 

A 1948 catalog of technical books, 
covering chemistry, technology, engi- 
neering, metals, etc., has been issued 
by Chemical Publishing Co., 26 Court 
St., Brooklyn 2, N. Y. Sent free. 

Ford Meter Box Co., Wabash, Ind., 


desires photographs showing their prod- 
ucts in use or being installed for use 


in a 


forthcoming catalog. For eve 


ry 


photograph used, they will pay $5 plus 


a billfold; 
product they will pay $10; 
best single picture, $50. 


for best pictures of each 
and for the 





. Less coating, caking or balling with mud, 
. Filters out of service less because of shorter wash cycle 


ANTHRAFILT 


Trade Mark Reg. U. S. Pat. Off. 


As a Modern Filter Medium Has Outstanding 
Advantages Over Sand & Quartz Media 


as much wash water required 
lime, iron or manganese 


bacteria, micro-organie ae, taste and odor 


Increased Filter output with better quality effiue 
porien. Oe oat the entire bed aids in me 


Filters using a filter 
Noy for synthetic resins 
ja for industrial acid & alkaline solutions 


. Decidedly advantageous for removal of fibrous material as found in swimming 


augers, corkscrews, pilots, duct fishers 

and pullouts. 

Over 1,000 P.F.T. 

Floating Covers have 

been installed since 

1925. They hasten the 

digestion process, 

eliminate odors and 

safely collect gas for 

heating and “power |: Saute Fite cm tai 

purposes. Available in 3 

a practical shape 5: Better removal of 

for single or two-stage 6. 

Soe — for 4 gan be used | inal 
a 9. t rt 

Cetelog No. 23 a Aaa eine 

pool 


infor’ 


deat}, 


and quotations furnished 














upon request by 


PALMER FILTER EQUIPMENT COMPANY 


822 East Sth Street, P. O. Box 1655, Erie, Pennsylvania 


Representing 


ANTHRACITE EQUIPMENT CORPORATION 
Anthracite Institute Building, Wilkes-Barre, Pennsylvania 
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ployed in public work. 





CHECK THESE 
FREE CATALOGS NOW 


Mail Coupon to Order Those You Need 


These helpful booklets are free. Just circle numbers you want on 
coupon and mail or write the manufacturer direct and mention 
PUBLIC WORKS. This service is restricted to those actually em- 








NEW LISTINGS 


Time for a 


New Transit Level? 

1. Two are described in attractive 
illustrated folders. One, the Warren-Knight, 
s “used like a transit, checked like a level.” 
Another, the Sterling Convertible Level. 
Investigate free trial offer. Use coupon or 
address Warren-Knight Co., 136 No. 12th 
St., Philadelphia, Pa. 


“Dozing” the Way 

3. A 16-page bulletin showing how 
bulldozers are used on various kinds of 
construction—levees, dikes, canals, road 
construction, maintenance and stump re- 
moval. Form 10360 is well illustrated. Cater- 
pillar Tractor Co., Peoria 8, Ill. 





Handling Ready Mixed Concrete 

A new pamphlet illustrates the 
uses ra Dumpcrete bodies for handling air- 
entrained concrete without agitation. Action 
pictures show use under various condi- 
tions. Ask for your copy from Maxon Con- 
struction Co., Inc., 131 N. Ludlow St., Day- 
ton 2, Ohio. 


The Toughest Steel 

7. A 48-page construction bulletin 
shows the application of manganese steel 
to tractors, loaders, buckets, bull-dozers, 
scarifiers, mixers, rope sheaves, pumps, 
etc. American Manganese Steel Co., Chi- 
cago Heights, Il. 


long Distance Recording of 


Level-Pressure-Flow 

9. Be sure to get Bulletin 358 on the 
“Chronoflo Telemeter’’ that brings accurate 
records of flow, level, pressure , tempera- 
ture, gate positions, weight, etc.. from 
widely scattered locations to a central 
operating point. Widely used in Water and 
Sewage plants. Write Builders-Providence, 
Inc., 16 Codding St., Providence 1, R. I. 


Reduce Your Mowing Time 


With a Power Mower 

{1. The Millner Master Mower is ideal 
for cutting the tallest grasses and weeds 
quickly and thoroughly. Will cut a 24 inch 
swath and cuts right up to trees, shrubs and 
fences. For complete information and the 
name of your nearest dealer write Millner 
Products Company, Dept. PW, Barnett- 
Madden Bldg., Jackson, Miss. 


A New Answer to 


Some Old Waterworks Problems 

12. That is what they call “Hypo- 
Chlorination of Water,” a 75- ~page illustrat- 
ed discussion of this live subject, in a book- 
let packed with helpful information. For 
your copy, address: Mathieson Chemical 
gs Dept. PW, 60 E. 42nd St., New York 
N, . ¥. 


MAIL THIS 
COUPON TODAY! 


All About Cement-Mortar 


Lining of Water Mains 

13. Here, in a really beautiful booklet, 
is practically everything you need to know 
about this method of lining mains in place— 
the needs, methods, and results that will 
interest you. Centriline Corp., Dept. Pw, 
140 Cedar St., New York 6, N. Y. 


How Elevated Water Tanks 


Can Save on Operating Costs 

4. Beautiful new booklet on Horton 
elevated steel water tanks suggests ways to 
reduce pumping costs, increase capacity of 
systems, maintain uniform pressure, etc. 
Illustrates 7 models of welded, ellipsoidal- 
bottom, elevated steel tanks in full color. 
Write Chicago Bridge & Iron Co., 2115 
McCormick Bldg., Chicago 4. 


Hydraulic Dump Bodies 


For Every Purpose 

15. There’s a hydraulic hoist or dump 
body designed and built to fill your need. 
Hercules bodies are designed to do a 
specific job in less time and at a lower cost. 
Specifications and data on the complete 
Hercules line available without obligation 
by writing to Dept. PW, Hercules Steel 
Products Corp., Galion, Ohio. 


Road Protection at 


Less Cost 

16. There's no limit to the jobs you 
can handle with an Allis-Chalmers Pack- 
age outfit consisting of the HD-5 Tractor 
with Tracto-Shovel and Model A-D Motor 
Grader. For booklets describing and illus- 
trating these and other Allis-Chalmers 


CLIP AND MAIL TODAY 





READERS’ SERVICE DEPT. ~ 
PUBLIC WORKS MAGAZINE 
310 East 45th Street 
New York 17, N. Y. 


Please send me the following literature listed in the Readers’ 
Service Dept. of your June issue, (Circle catalogs that you need.) 
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Equipment write Dept. PW, Allis-Chalmers 
Tractor Division, Milwaukee 1, Wisc. 


The Modern Way to Filter 


Swimming Pool Water 

17. That's the title of a new bulletin 
full of facts about Bowser’s new diatomite 
filter to produce clear, sparkling, clean 
water at low cost. Occupies small space, 
doesn't waste water. Gives sizes to use, per- 
formance charts, etc. Write Bowser, Inc., 
Dept. PW, Ft. Wayne, Ind. 


Latest Facts on 


Marlow Pumps for Utility Use 

18. Attractive new booklet U-47 tells 
all about Marlow centrifugal utility pumps 
in 1”, 2” and 3” sizes. Gives test perform- 
ance data. Featherweight aluminum units. 
If you are also interested in larger pumps, 
ask for G-47 too. Marlow Pumps, Dept. PW, 
Ridgewood, N. J. 


Sewage Plant Gas 


Storage Facilities 

19. General information on estimating 
figures on Hortonspheres to store surplus 
gas produced in digesters at sewage disposal 
plants supplied by Chicago Bridge & Iron 
Company, 2115 McCormick Bldg., Chicago 
4, Ill. Hortonspheres are built in sizes up 
to 65 ft. diameter for pressures as high as 
60 pounds per 7 in. for storage at sewage 
plants utilizing digester gas. 


Equipment for Treating Sewage, 


Water and Trade Wastes 

20. A well prepared 44 page illustrated 
booklet on use and advantages of Floc- 
trols, Traveling Water Screens, Triturators, 
Sludge Collectors, Sludge Removers, Grit 
Collectors and Bar Screens made under the 
name of “Rex” for use in Trade Wastes, 
Sewage and Water Treatment by Chain 
Belt Company, 1722 West Bruce St., Mil- 
waukee 4, Wisc. Contains a page of useful 
Conversion Factors. 


CONSTRUCTION 
AND MAINTENANCE 


Data Book on 


Universal Concrete Cribbing 

21. Shows typical sections for design- 
ing walls, pictures many applications, 
specifications, etc. Get the facts today about 
this economical reinforced concrete crib- 
bing. Universal Concrete Pipe Co., Dept. 
PW, 297 So. High St., Columbus 15, Ohio. 
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HYDRANTS 


and 
VALVES 


Expert workman- 
ship and highest 
quality materials 
make M&H prod- 
ucts a good in- 
vestment always. 
Many years of use 
in all sections 
of the country 
has proved 
their rugged- 
ness and de- 
pendability. 











M & H furnishes 
both regular type 
A.W.W.A. fire hy- 
drants and spe- 
cial Traffic Model 
designed to yield 
at the ground line 
under impact. 


M&H 
PRODUCTS 
Fire Hydrants 
Gate Valves 
Tapping Valves 
Special Castings 
Tapping Sleeves 
Check Valves 
Floor Stands 
Extension Stems 
Mud Valves 
Flap Valves 
Sludge Shoes 


M & H VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 

















CHECK THESE 


FREE CATALOGS NOW 


Any literature described on these pages will be sent you free and without 
obligation. Use coupon on page 81 before July 31st to order those you need. 


| 





Strong, Speedy, Low-Cost 


Maintainer Has Many Uses 

22. BG Maintainer, a powerful speedy, 
low-priced machine for light road mainte- 
nance. Full details in illustrated folder. 
Huber Mfg. Co., Dept. PW., Marion, Ohio. 


Won't a Small Tractor Help You? 


23. If your problem calls for a snow 
plow-grader or a power mower, Gardenaid 
Tracto:s provide an efficient, economical 
solution. For full data, write Dept. PW, 
Eastern Tractor Mfg. Corp., Kingston, N. Y. 


Useful Attachments 


For Your Industrial Tractor 

24. Need a front end bucket loader 
that can be converted into a light plow or 
grader in a matter of minutes? Write for 
this folder that illustrates, describes and 
gives specifications of the Ottawa Industrial 
Front End Loader for industrial tractors 
Loads earth, sand, gravel and other bulk 
material. Quick change over can be made 
to light bulldozer, V-type snow plow, grader 
or maintainer with attachments. Write 
Dept. PW, Ottawa Steel Products, Inc., 
Ottawa, Kans 


One to Two H.P. Air Cooled 


Engine for Dependable Power 

25. New bulletin, illustrates many 
uses for Clinton 1 to2 H.P. gasoline engines. 
Gives full specifications and power data. 
An economical, long lasting power unit. 
Write Dept. PW, Clinton Machine Co., Clin- 
ton, Mich. 


Two-Way FM Radio Telephone 


Equipment for All Departments 

26. For booklet describing and illus- 
trating the Motorola Two-Way Radio Tele- 
phone or for specific reeommendations con- 
cerning your application write to Dept. PW, 
Motorola, Inc., 4545 Augusta Blvd., Chicago 
51, Il. 


Diesel Engines to Help 
You Build Profits 


- 27. A new 28 page catalog just off the 
press titled “Superior Stationary Diesel En- 
gines,”’ is packed with facts that will help 
you build profits. For your copy write to 
Superior Engine Division, National Supply 
Company, Springfield, Ohio. 


Solve Your Drainage Problems 


This Easy, Permanent Way 

28. Useful new 60 page catalog on 
standard corrugated pipe, multi-plate pipe 
and arches and 18 other drainage and re- 
lated products for culverts, sewers, sub- 
drains, flood control, airports, water supply 
and other types of construction. Ask for 
“Armco Products for Engineering Con- 
struction,”” Armco Drainage and Metal 
Products, Inc., Dept. PW, Middletown, Ohio. 


Levels Sidewalks and Curbs 


Quickly and Easily 

29. How the Mud-Jack Method for 
raising concrete curb, gutter, walls and 
streets solves problems of that kind quick- 
ly and economically without the usual cost 
of time-consuming reconstruction activi- 
ties—a new bulletin by Koehring Company, 
3026 W. Concordia Ave., Milwaukee 10, Wis. 


Methods of Installing 


Steel Sheet Piling 


30. Illustrated descriptions of both 
standard and intérlock corrugated steel 
sheet piling of minimum weight, maxi- 


mum strength, ease of handling with 
metirods of installation are contained in 
a booklet. If you have a job involving pil- 
ing write Caine Steel Co., Dept. PW, 1820 
No. Central Ave., Chicago 30, Ill. 


Speed Maintenance With 
This Portable Air Compressor 


31. LeRoi Portable compressors in 
sizes from 60 to 500 c.f.m., gasoline or Diesel 
powered on mountings to fit your special 
needs. Same manufacturer makes both 
compressor and engine. Complete bulletin. 
Write LeRoi Company, 1770 So. 68th St., 
Milwaukee 14, Wis. 


SEWAGE DISPOSAL 


One-Unit and Two-Unit 
Vitrified Floor Systems 


32. Metro one-unit and two-unit vit- 
rified clay blocks for trickling filter floors 
are described in illustrated catalog. In- 
cludes construction drawings, pictures and 
complete specifications. Ask for your copy 
today. The Metropolitan Paving Brick Co., 
Canton, Ohio 





Non-Corrosive, Long Lasting 


Low Cost of Sewer Pipe 

33. Get this new engineering data on 
clay pipe for sewers. Withstands acid, alkali 
and gas attacks indefinitely. Cuts mainte- 
nance costs to a minimum. Write Dept. P.W., 
National Clay Pipe Mfrs., 111 W. Washing- 
ton St., Chicago 2, Il. 


Does Air Sabotage Your 
Pipe Lines and Pumps? 

34. Automatic Air Release Valves for 
water, sewage and industrial uses auto- 
matically vent air accumulations. Ask for 
latest illustrated engineering bulletins. 
Simplex Valve & Meter Co., 6750 Upland 
St., Philadelphia 42, Pa. 


Save Trucks and Labor 
In City Rubbish Collection 


35. For saving* trucks, labor, and 
time in city rubbish collection get details 
of the new Dumpster-Kolector described 
in literature just published by Dempster 
Brothers, Inc., 996 Higgins, Knoxville 17, 
Tenn. 


Packaged Sewage Treatment— 


Just Right for Small Places 


36. ‘‘Packaged’’ Sewage Treatment 
Plants specifically developed for small 
communities — 100 3,000 population. 
Write for full description and_ actual 
operating data for this type of plant. 
Chicago Pump Co., 2348 Wolfram St., Chi- 
cago 18, Ill. 


How to Make Better 


Sewer Pipe Joints 

37. How to make a better sewer pipe 
joint of cement—tight, minimizing root in- 
trusion, better alignment of joint. Permits 
making joints in water-bearing trenches. 
General instructions issued by L 
Weston, Dept. P.W., Adams, Mass. 


Do Your Water Mains 


Need Cleaning? 

38. Literature on Flexible method of 
cleaning water mains any size from 2” to 
72”, giving full details and list of nearest 
representatives in all parts of country. Ad- 
dress: Flexible Underground Pipe Cleaning 
Co., 9059 Venice Blvd., Los Angeles, Calif. 
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PUBLIC WORKS for June, 1948 


Need Low-Cost Air 


For Sewage Treatment? 

39. New booklet on Centrifugal and 
Rotary Positive Blowers engineered to fit 
your needs: air for activated sludge; con- 
stant vacuum for filters; priming centrifu- 
gal pumps; measuring sludge gas; water 
treatment. Write Roots-Connersville Blow- 
er Corp., 712 Poplar Ave., Connersville, Ind. 


Valuable Booklet on Porous 


Diffuser Plates and Tubes 


40. A valuable booklet on porous dif- 
fuser plates and tubes for sewage treat- 
ment plant. Covers permeability, porosity, 
pore size and pressure loss data, with 
curves. Also information on installations, 
with sketches and pictures, specifications, 
methods of cleaning and studies in perme- 
ability, 20 pp. illustrated. Write to Norton 
Company, Dept. P.W., Worcester 6, Mass. 


Solve Corrosion Problems 
With This Special Alloy 


41. “Everdur Metal’ is title of an 
8-page illustrated booklet describing ad- 
vantages of this corrosion-resisting alloy 
for sewage treatment equipment, reservoir, 
and waterworks service. Dept. P.W., the 
American Brass Co., 25 Broadway, N. Y. C 


Design Details for 


Sludge Collectors 

42. Booklet No. P.W. 1642 on Link- 
Belt Circuline Collectors contains sanitary 
engineering data and design details. Catalog 
No. 1742 on Straightline Collectors, con- 


tains layout drawings, illustration pic- 
tures and capacity tables. Address Link- 
Belt Co., 2045 West Hunting Park Ave., 


Philadelphia 40, Pa. 


Data on All Types of 
Bins and Batching Plants 


47. Good illustrations and useful data 
on all types of Heltzel Highway Bins, for 
truck mixer charging, bulk cement plants, 
enclosed bucket elevators, belt conveyors, 
etc. Heltzel Steel Form & Iron Co., Dept. 
P.W., Warren, O. 


Speed Your Work With These 


Powerful Motor Graders 

48. Two powerful Galion motor grad- 
ers designed to answer every requirement 
for more speed in road, airport, dam and 
housing construction work are fully de- 
scribed in a folder illustrated with many 
action pictures. Issued by Galion Iron 
Works & Mfg. Co., Galion, Ohio. 


Practical Portable Power 
Units for Every Need 


49. M-M power units with heavy duty 
engine, positive lubrication, easy servicing, 
handy controls may be just what you have 
been looking for. Simple, durable, prac- 
tical. Get latest bulletin from Dept. P.W.. 
Minneapolis Moline Power Implement Co., 
Minneapolis 1, Minn. 


Here’s Your Diesel Tractor! 

50. Big 48 page catalog describes and 
lists many uses for International Diesel 
Tractors. Write International Harvester 
Co., Dept. P.W., 180 North Michigan Ave., 
Chicago 1, Il. 


Need Street, Sewer or 


Water Castings? 

51. Street, sewer and water castings 
in various styles, sizes and weights. Man- 
hole covers and steps, inlets and gratings, 
adjustable curb inlets, water meter covers, 





All of These Booklets Are FREE, and Many Are of Great Value. 
To Order Those You Need in Your Work Use the Coupon on Page 81. 





Ask for This Design Data 
On Sprinkling Filters 


43. Design data on sprinkling filters 
of Separate Nozzle Field and Common 
Nozzle Field design as well as complete 
data on single and twin dosing tanks, and 
the various siphons used in them, for ap- 
portioning sewage to nozzles. Many time- 
saving charts and tables. Write Pacific 
Flush Tank Co., Dept. P.W., 4241 Ravens- 
wood Ave., Chicago 13, Ill. 


SNOW FIGHTING 


For High-Speed Snow Removal 


44. “Frink One-Way Sno-Plows” is 
a four page catalog illustrating and de- 
scribing 5 models of One-Way Blade Type 
Sno-Plows for motor trucks from 11% up 
to 8 tons capacity. Interchangeable with 
V Sno-Plow, Frink Sno-Plows, Inc., Clay- 
ton, 1000 Islands, N. Y. 


STREETS AND HIGHWAYS 


Protect Your Grade Crossings 
With Model 10 Signals 


45. Bulletin G17-PW6 describes and 
illustrates the automatically operated Mod- 
el 10 railroad crossing signal. Folder de- 
scribing this signal which guards against 
“second train’’ accidents and permits fast 
flow of rail and highway traffic is available 
on request from Western Railroad Supply 
57; 2806-2496 South Ashland Ave., Chicago 








Save Time and Labor by 
Using a “Black-Topper”’ 


46. The Etnyre “Black-Topper” is a 
bituminous distributor that will save you 
time and labor on the job. For bulletin 
8iving details of the accurate, dependable 
and economical performance of this dis- 
tributor write Dept. P.W., E. D. Etnyre & 
Co., Oregon, Il. 


cistern and coal hole covers, gutter cross- 
ing plates, valve and lamphole covers, etc 
Described in catalog PW issued by South 
Bend Foundry Co., South Bend 23, Ind 


Latest Maintenance Equipment 


For Blacktop Roads 

52. “Blacktop Road Maintenance and 
Construction Equipment’’ — Asphalt and 
tar kettles, flue type kettles, spray attach- 
ments, tool heaters, surface heaters, road 
brooms and rollers. This is modern and 
up-to-date equipment for blacktop airport 
and road construction and maintenance. 
Write for Catalog R. Littleford Bros., Inc., 
452 East Pearl St., Cincinnati 2, Ohio. 


WATER WORKS 


Eliminate Taste and Odor 
From Your Water 





| 


63. Technical pub. No. P.W. 213 issued | 
- Wallace & Tiernan Co., Inc., Newark 1, | 


J., describes in detail taste and odor 
control of water with BREAK-POINT 
Chlorination. Send free to any operator 
requesting it. 


Simple Method of Underground 


Pipe Installation 

54. For bulletin on simple method of 
underground pipe installation for distances 
up to 150 or 200 feet by boring with the 
Hydrauger write to Hydrauger Corp., Ltd., 
681 Market Street, San Francisco 5, Calif. 


Here’s Data on All 


Swimming Pool Needs 
55. 
Filters, Water Softeners, Hydrogen Ion 
Plants and Complete Equipment for Swim- 
ming pools, etc. Copy sent on request by 
Dept. PW., Chemical Equipment Co., 223 
Center Street. Los Angeles 54, Calif. 


Have You a Water 


Conditioning Problem? 
56. Installation-tested equipment for 


Well illustrated bulletin describes 


complete municipal and industrial systems | 


CHEMCO 


Equipmvens 





For Your 
SEWAGE PLANT 





CHEMCO CHLORINATORS cre 
available for every type of 
installation. The above shows 
two CHEMCO 100# capacity 
chlorinator installed for the 
State of New York. Note use 
of Aqua-Thermal Coils. 











eae a hey, 


a) 


CHEMCO has 
“Everything for the 
Swimming Pool’’ 
from the Filters to 





Bax Your, 
WATER WORKS 


Railroad, Winilow, Arizona. Consult CHEMCO first for 


CHEMICAL EQUIPMENT CO. 
1700 NO. MAIN STREET 
P. 0. Box 3098 Terminal Annex 
Los Angeles 54, Calif. 
MIDWEST FACTORY BRANCH 
205 W. Wacker Drive Chicago 6, Ill. 
AGENTS IN PRINCIPAL CITIES 
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100% 
Self-Contained 








Gasoline Hammer 


PAVING 
BREAKERS 





Will Save You 
Money and Time 





Busting 
Cutting 
Digging 
Driving 
Tamping 


Write for illustrated folder. 


SYNTRON CO. 


660 LEXINGTON, HOMER CITY, PA. 























USE COUPON ON PAGE 

81 TODAY TO ORDER 

THE LITERATURE YOU 
NEED. 











or individual units. Illustrated and de- 
scribed in latest booklets from Dept. P.W., 
American Wells Works, Aurora, III. 


Quick Way to 
Locate Leaks and Pipe 


57. Leak Locators. Again available to 
waterworks superintendents, the Globe line 
of leak locators, dipping needles and pipe 
finders. Several leaflets describing the orig- 
inal Geophone leak locator, Little Wonder 
pipe phone, and the Magnetite Dipping 
Needle. Globe Phone Mfg. Corp., Dept. P., 
Reading, Mass. 


To Measure, Mix, Feed 
Chlorine or Other Gases 


58. Everson SterElators. Bulletins 
1063, 1066, 708 and others describe this de- 
vice for measuring, mixing and feeding 
chlorine or other gases in solution. Capaci- 
ties range from 14 lb. to 2,000 lb. of gas per 
24 hours. Address: Everson Manufacturing 
Co., 214 W. Huron St., Chicago 10, Il. 


Hydraulic Pipeline Scraper 
For Water and Sewage Mains 


59. For a copy of this compact folder 
on a hydraulic pipeline scraper which 
cleans all kinds of mains from 4 inches to 
14 inches write to Dept. PW, Carver-Stimp- 
son Pipe Cleaning Co., Walters, Okla. 


Chem-O-Feeders for 
Automatic Chemical Feeding 


60. For chlorinating water supplies, 
sewage plants, swimming pools and feed- 
ing practically any chemical used in sani- 
tation, treatment of water and sewage. 
Flow of water controls dosage of chemical; 
reagent feed is immediately adjustable. 
Starts and stops automatically. Literature 
from % Proportioneers, Inc. %, 96 Codding 
St., Providence 1, R. I. 


What You Should Know About 
Meter Setting and Testing 
Equipment 

61. The most complete catalog we 
have seen on setting and testing equipment 
for water meters—exquisitely printed and 
illustrated 40-page booklet P.W. You should 


have a copy. Ask: Ford Meter Box Co., 
Wabash, Ind. 


Find Buried Pipe and Leaks 


62. Finding Buried Pipe, Leaks is easy 
with the new Featherweight Goldak Pipe 
Locator. An easy-to-read illustrated bul- 
letin tells the full story quickly. Address: 
The Goldak Co., 1544 W. Glenoaks Blvd., 
Glenade 1, Calif. 


All Kinds of Valves 
And Hydrants 


63. Hydrants and Valves. Catalog P. 
W. covers fire protection appliances, in- 
cluding hydrants, gates and check valves. 
Catalog also describes sluice gates, shear 
gates, and flap, mud, gate, check and foot 
valves. Address: Mueller Company, Chatta- 
nooga, Tenn. 


Helpful Data on Hydrants 


64. Specifications for standard AWWA 
fire hydrants with helpful instructions for 
ordering, installing, repairing, lengthening 
and using. Issued by M. & H. Valve & Fit- 
tings Co., Dept. P.W., Anniston, Ala. 


Find Your Leaks 
In a Jiffy 


65. For tracing buried pipes and find- 
ing hidden leaks get details of Allen-Howe 
Leak Detectors, Pipe Locators, Dipping 
Needle and Pipe Phones. Ask for new 
circular P.W. 6, Allen-Howe Electronics 
Corp., 150 Main St., Peabody, Mass. 














JUST POUR 


THAT'S ALL 


Hydro-tite, the  self-caulk- 
ing, self-sealing, pipe-joint- 
ing compound, solidifies and 
hardens immediately with- 
out shrinkage. No caulking 
slight 
seepage that may appear 
at first soon stops. 


is necessary. Any 












For over thirty years 
Hydro-tite has proved its 
ability to stand up under 
all conditions of strain, vi- 
bration and pressure. Send 
for data book and sample. 


ALWAYS USE FIBREX 


The sanitary, bacteria-free 
packing that costs about 
30% less than braided jute. 
Send for sample. 


HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Office: 50 Church St., New York, N.Y 
Works 


West Medford Stotion, Boston, Moss 
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KROBERTS Fis ‘wa: 
DARBY, PENNA 





THE NAMEPLATE Of 
DEPENDABILITY 


WATER FILTRATION PLANTS AND 
EQUIPMENT © ZEOLITE SOFTENERS 
WHEELER FALSE FILTER BOTTOMS 
PRESSURE FILTERS © SPECIAL 
WATER TREATMENT EQUIPMENT 


The plus values that come with Roberts Filter 
equipment are intangibles of long experience, 
engineering skill and the ability to work with 
others. 

We invite the opportunity to cooperate with 
individuals and organizations interested in the 
correction of water, either for municipal or in- 
dustrial requirements. Your request will bring 
full information on the application of our prod- 
ucts and services. 


ROBERTS FILTER 
MANUFACTURING CO. 
640 COLUMBIA AVE., DARBY, PA. 
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PUBLIC WORKS for June, 1948 


The Road Show 


The 45th annual convention of the 
American Road Builders’ Association 
and the International Road Show will 
be held at Soldier Field, Chicago, I1l., 
July 16 to 24. This will be the first 
Road Show in 8 years and also the 
first out-door show. This was necessary 
because the space requirements of the 
Show have grown beyond the capacity 
of indoor space available. 

Practically every manufacturer of 
road-building and construction equip- 
ment will be represented at the Chi- 
cago exhibits, and much new and im- 
proved equipment based on war-time 
experiences and developments will be 
shown. The programs of the technical 
meetings have not yet reached us, but 
they are likely to be as up-to-date as 
the technical exhibits. 





Florida Engineering Society 


At its 32nd annual convention, held 
at Orlando, April 22-24, the Florida 
Engineering Society elected the follow- 
ing officers: President, Wylie Gillespie 
of Jacksonville; Vice presidents, A. P. 
Michaels of Orlando and E. A. Nord- 
strom of St. Petersburg; secretary, 
David B. Lee of Jacksonville; and 
treasurer Raymond Chase, also of 
Jacksonville. New directors are Earl 
Rader and R. A. Menendez. 





Ohio Conference on ~ 
Sewage Treatment 
The 22nd annual conference will be 
held June 23-25 at the Dayton-Bilt- 
more Hotel, Dayton, O. G. A. Hall, 
Secretary, State Health Dept., Colum- 
bus, O. 





Jobs for Engineers 
Iwo sanitary engineers are needed 
by the Louisiana State Department of 
Health for field work in that state. 
Salary is up to $310 per month. Write 
John H. O’Neill, State Sanitary En- 
gineer, c/o The Dep’t of Health, New 

Orleans, La. 





Engineer Available 


\ highly qualified man has just re- 
turned from China, where he adminis- 
tered the UNRRA sanitary engineering 
program there. He has had experience 
in state health work, design and con- 
Struction of sanitary engineering fa- 
cilities, and in other fields. He desires 
contacts in public health work, teach- 
ing or consulting engineering. Write 
to the Editor of this magazine, who 
will forward letters. 


—_—_ 





REQUEST FOR BIDS 





The City of El Paso, Texas, will open bids 
May 11, 1948, for the main contract covering 
tion project. Estimated cost — $2,000,000; 
construction of its downtown track separa- 
140,000 cu. yds. excavation; 14,000 cu. yds. 
Concrete; 282,850 Ibs. sheet steel piling; 

tons of H-bearing piles, 640,000 Ibs. 
Teinforcing steel; 675,000 lbs. structural 
steel. Job expected to last about 2 years. 
DeLeuw, Cather & Co., Chicago, engineers. 
Pubilc Works Engineer, El Paso, city official 
for information and correspondence. 
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Attend 
USA MUNAT A 
CENTENNIAL 
EXPOSITION 
Milwaukee 
August 7-29 


*% AIR-COOLED POWER 











The 314 millionth Briggs & Stratton 4-cycle gasoline engine 
has recently come off the production line — headed for a job 
that requires dependable power. For 30 years these engines 
have met the most exacting demands on appliances and on 
industrial, railroad, construction, and farm equipment. The 
preference for Briggs & Stratton engines is a tribute to the 
experience and skill of the men and women who build them. 


BRIGGS & STRATTON CORPORATION + MILWAUKEE 1, WISCONSIN, U. S.A. 


When you need special information—consult the READERS’ SERVICE DEPT. on pages 81-84 











A “NO REGRETS” NAME 


Manufacturing Hydrants and 
Drinking Fountains is the mainstay 
of our business; not a side-ling. 

As a result no municipality or 
firm, to our best knowledge; has 
ever regretted purchasing MUR- 
DOCK Outdoor Water Service 


















Devices. 
Every fixture bears 
the name MURDOCK. 


Look for it. 


The Murdock Mfg. 
& Supply Co. 
2, Ohio 


Cincinnati 


em: | fees |B 


SELF-CLOS 
ANTI-FRE ¢ 
HYDRANT 


Taylor Water Analyzer 


The following determinations may be 
made quickly and accu: ately with the 
Taylor Water Analyzer— 


pH, CHLORINE, BROMINE, TOTAL 
IRON, MANGANESE, SILICA, COLOR, 
AMMONIA, NITRATES, NITRITES, 
COPPER, FLUORIDES. 


Nine color standards, a complete set 
for any one determination, are per- 
manently enclosed in a plastic slide 
eliminating the cost and difficulty of 
handling single standards. Accuracy is 
assured by the Taylor Liquid Color 
Standards which carry an unlimited 
guarantee against fading. 


READ THIS FREE BOOKLET 


Write di:ect for ‘““Modern 
pH and Chlorine Control” 

.. Zives valuable data for 
all water and sewage engi- 
neers ...describes Taylor 
equipment. See your dealer 
fo equipment 


AND 
co. 
MD 


W. A. TAYLO 


7304 YORK RD. + BALTIMORE-4 
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Caine Steel Co. 
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| Columbia Chemical Division 
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| Dow Chemical Company 
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Flexible Sewer-Rod Equipment Co. 
Foote Ce., Inc. 
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Greenlee Tool Co. 
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Heltzel Steel Form & tron Co. 
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Hotel Strand 

Huber Mfg. Co. 

Hydraulic Development Corp. 
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PUMPS + HOISTS + LIGHT PLANTS 


SIMPLE 








DEPENDABLE 


o 
Save Money 
Save Time 


STERLING MACHINERY CORP. 





405 SOUTHWEST BLVD., KANSAS CITY 10. MO 
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Infileo, Inc. 78 
International Harvester Co. 4&70 
Jaeger Machine Co. 47 
Jeffery Mfg. Co. 16 
Johns-Manville Corp. 61 
Jones & Henry 75 
Kennedy, Clyde C. 75 
Koch & Fowler 75 
Koehring Company 68 
Layne & Bowler, Inc. 50 
Lewis, Harold, M. 75 
Link-Belt Company VW 
Littleford Brothers, Inc. 43 
Lock Joint Pipe Co. 87 
Lozier & Co., Wm. S. 75 
Mathieson Chemical Corp. 49 
McWane Cast Iron Pipe Co. 64 
Metcalf & Eddy 75 
Metropolitan Paving Brick Co. 6 & 79 


M & H Valve & Fittings Co. 82 
Minneapolis Moline Power Implement Co. 48 
Moore & Owen 

Mueller Co. 

Murdock Mfg. & Supply Co. 


National Clay Pipe Mfrs. Assn. 
National Fireproofing Corp. 


Ottawa Steel Products, Inc. 


Pacific Flush Tank Co. 
Palmer & Baker, Inc. 
Phelps, Inc., Boyd E. 
Pirnie Engineers, Malcolm 
Pitometer Company 
Proportioneers, Inc. 


Robert & Co., Inc. 

Roberts Filter Mfg. Co. 

Roots Connersville Blower Corp. 
Russell & Axon, Cons. Engrs., Inc. 


Simplex Valve & Meter Co. 


Sirrine & Co., J. E. 75 
Smith & Gillespie 75 
South Bend Foundry Co. 86 
Stanley Engineering Co. 75 
Sterling Engineering Corp. 86 
Stilson & Assoc., Alden E. 75 
Superior Engine Division 7 
Syntron Company 84 
Taylor, Henry W. 75 
Taylor & Co., W. A. 86 
Trickling Filter Institute 6 
Universal Concrete Pipe Co. 40 
U. S. Pipe & Foundry Co. 65 
Vapor Recovery Systems Co. 62 
Wallace & Tiernan Co., Inc. BC 
Wertz & Assoc., Emerson D. 75 
Western Railroad Supply Co. 69 
Weston, L. A. 71 
Wood Co., R. D. 56 


Worthington Pump and Machinery Corp. 15 


Yeomans Brothers Co. 22 


| STREET, SEWER AND WATER 
| CASTINGS 


Various Styles, Sizes 
and Weights 
Manhole Covers and Steps 
inlets and Gratings 
Adjustable Curb Iniets 
Water Meter Covers 
Cistern and Coal 
Hole Covers 






Gutter Crossing Plates 
Valve and Lamphole Covers 


Write for Catalog and Prices 
SOUTH BEND FOUNDRY CO. 


Gray Iron and Semi-Steel Castings 
SOUTH SEND 23, INDIANA 
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